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© DATA INPUT PROCESSOR 



^ © A data input processor which facilitates data 
<t entry. As shown in the figure, a keyboard (16) with 
^ keys (1) is displayed on a screen (10). When a 
^ finger touches or comes very close to one of the 
^ keys, the image of the key is reversed on the screen 
(10). Accordingly, an operator can confirm which key 
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he or she is going to depress on the screen, and 
thus the operator can strike the object key (1 ) and 
input data in a word processor with confidence. 
Therefore, an input error can be reduced and the 
input operation can be made easily. 
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TECHNICAL FIELD 

The present invention relates to an input pro- 
cessing system for characters and pattern informa- 
tion, or more in particular to an information input 
processing system capable of being input even 
with a single hand and a coordinate input system. 

BACKGROUND ART 

In recent years, the extended use of personal 
computers has made many documents electronic 
data. In spite of this, every person cannot operate 
the keyboard. Especially, there are not so many 
people who can enter data at high speed with blind 
touch. One of the reason for this is that the key 
arrangement on the current keyboard has no spe- 
cial meaning and lacks the logical connection and 
therefore difficult to remember. Also, the recent 
trend is toward a directly-operated interface such 
as a mouse. In extreme cases, information can be 
entered or accessed without using the keyboard. 
Nevertheless, the latter method using the mouse or 
the like has its advantages and disadvantages. The 
pen input system which is widely proposed, on the 
other hand, poses the problem of entry speed and 
has yet to form a mainstream. 

It is therefore necessary to review the key- 
board system. First, the number of keys on the 
keyboard which is too many is required to be 
reduced by any means. For this purpose, it is 
necessary to express a code by a combination of a 
plurality of keys and to assign a plurality of codes 
to each key. When a plurality of codes are as- 
signed to each key, however, each key becomes 
difficult to remember. Novice users learn the keys 
while searching for characters on key tops. A com- 
plicated system, however, poses an obstacle to 
such a process and makes difficult early transfer to 
blind touch. Further, users operating the keyboard 
on the job try to learn the key layout earnestly, 
while the home or entertainment users are less 
motivated to learn the key layout. 

On the other hand, the keyboard is an optimum 
means for character entry. The mouse is not suited 
to pattern input to which the tablet is most suitable. 
For entering information in simplistic fashion, the 
button system with keys is an optimum means. 
Further, the tablet, which cannot easily transmit 
reaction directly to the operator by physical de- 
pression like the keyboard, requires a separate 
mechanism such as a switch. 

In view of this, there is a demand for an input 
device easily operable by the novice users, which 
gives the feeling of a mechanical operation like the 
keyboard as a pointing device such as a tablet 
without considerable increase in hardware scale. A 
pointing device requires a positional selection. 



Even when a mechanism is provided for positional 
selection by depressing a tablet, the particular po- 
sition selected is not identified when a plurality of 
fingers are placed on the tablet. A superior oper- 
5 ability is desired as when selection is made by 
applying a force with fingers placed at the actually- 
selected positions (keys) on the keyboard. 

Accordingly, an object of the present invention 
is to provide an information input processing sys- 

10 tern, in which in view of the above-mentioned prob- 
lems of the conventional systems, the keys on the 
keyboard or the positional information are proposed 
to the user before normal key operation thereby to 
assist in blind touch and reduce the error in key 

75 operation, or to permit the operation with a single 
hand, thus making it possible to enter input data 
comfortably in all scenes. 

Another object of the invention is to provide an 
information input system, in which taking advan- 

20 tage of the fact that the touch degree of fingers 
applied to the tablet is proportional to the finger 
pressure, the finger position is detected from the 
touch information for detecting the finger coordi- 
nate position, and at the same time the change in 

25 finger touch degree with a force applied beyond a 
predetermined setting is detected by the same 
sensor, whereby both positional information and 
selection information are input. 

30 DISCLOSURE OF THE INVENTION 

The present invention is such information input 
apparatus comprising: 

a plurality of switch circuits; 
35 an array of keys for opening and closing the 

switch circuits through transmission of forces; 

a plurality of sensors for detecting direct con- 
tact or proximity of a finger to all or a part of the 
keys; 

40 a signal processing means for receiving and 

processing data outputs from the sensors and 
switch circuits; 

a first display means for displaying as a cor- 
responding information code the direct contact or 

45 proximity of the finger to the specific key detected 
by the sensors; and 

a second display means for displaying, in a 
manner different from that of the first display 
means, a corresponding specific information code 

so when the switch circuit is closed by pressing the 
specific key. 

As described above, according to the invention, 
when the user attempts to enter input data in the 
keyboard, the key intended can be displayed and 

55 transmitted in the surround of the character string 
being entered using the peripheral visual sense 
without directly viewing the k y tops by simply 
watching the display screen. The display itself is 



3 



SDOCID: <EP 0689122A1 J_> 



\ 



EP 0 689 122 A1 



guide means different from the information input. 
The psychological fear that a given key, once de- 
pressed, may be impossible to restore is removed 
and the character about to be struck at the time of 
normal key entry is fed back in display beforehand 
to prevent an erroneous key entry. Also, according 
to the invention, the keys can be clicked by four 
fingers including the forefinger, the middle finger, 
the third finger and the little finger, and by making 
the thumb approach a plurality of thumb proximity 
sensors under the respective keys, one of the 
sensors can be designatod. The movement of the 
thumb under the remaining four fingers is phys- 
iologically natural in a range where no unreason- 
able force is exerted on muscles. In addition, no 
fatigue occurs since the thumb position is entered 
with a proximity sensor requiring no force and the 
oth r keys are struck at the same time as the 
thumb sensor in a reasonable range including the 
1 0-keys. 

According to the invention, a proximity sensor 
is provided on the tablet surface, and when the 
operator depresses the tablet surface, it is as- 
sumed that the change in proximity or touch area 
due to the finger distortion is detected and a spe- 
cific position is detected. Also, the position is as- 
sumed to be pointed when a finger touches lightly. 
In this configuration, when the operator moves the 
finger on the tablet, the cursor is moved and selec- 
tion accomplished by depressing with the finger in 
the same position. For detection of the coordinate 
which is the center of the finger touch position, for 
example, the touch position on the tablet is de- 
tected, and whether a setting is exceeded by the 
area is checked during the process of finding the 
center point. Also, if a plurality of sensors are 
prepared for detecting a plurality of finger posi- 
tions, it is possible to check which finger is pres- 
surized. In this way, an operation similar to key- 
board input can be accomplished with a minimum 
increase in hardware. 

And the present invention is a coordinate data 
input apparatus comprising: 

stripes of resistors mounted on a tablet; 

a current applying means for applying to the 
striped resistors a current including alternate cur- 
rent components; 

an insulator layer for insulating the striped re- 
sistors; and 

a current measuring means for measuring a 
current running across the striped resistors, in 
which 

a coordinate data along a major axis of the 
striped resistors is given by measuring with the 
curr nt measuring means a change In the current 
caused by that the alternate current components of 
the applied current by-passes a part of the striped 
resistor and flows through an earth capacitance of 



an object which moves towards the insulator layer, 
and 

a coordinate data along a minor axis of the 
striped resistors is given by measuring a change in 
5 the current applied to a specific one of the striped 
resistors or a difference of the current between two 
adjacent striped resistors. 

Thus coordinate data along a major axis of the 
striped resistors is obtained as well as the coordi- 
w nate data along a minor axis . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a diagram showing the function blocks 
*5 of an information input processing system accord- 
ing to an embodiment of the present invention, 
Fig.2 shows the process sequence for a microcom- 
puter of the information input processing system 
according to an embodiment of the invention. Fig. 3 
20 shows a word-processing display screen of an in- 
formation input processing system according to an 
embodiment of the invention, Fig. 4 is a full view of 
an information input processing system according 
to an embodiment of the invention, Fig. 5 is a full 
25 view of an information input processing system 
according to an embodiment of the invention, Fig.6 
is a full view of an information input processing 
system according to an embodiment of the inven- 
tion, Fig. 7 is a diagram showing the function blocks 
30 of an information input processing system accord- 
ing to an embodiment of the invention, Fig.8 shows 
a word-processing display screen of an information 
input processing system according to an embodi- 
ment of the invention, Fig.9 shows a word-process- 
35 ing display screen of an information input process- 
ing system according to an embodiment of the 
invention. Fig. 10 shows the process sequence for a 
microcomputer of an information input processing 
system according to an embodiment of the inven- 
40 tion, Fig. 11 shows the process sequence for a 
microcomputer of an information input processing 
system according to an embodiment of the inven- 
tion, Fig. 12 shows a word-processing display 
screen of an information input processing system 
45 according to an embodiment of the invention, 
Fig. 13 is a diagram showing the function blocks of 
an information input processing system according 
to an embodiment of the invention. Fig. 14 shows a 
word-processing display screen of an information 
so input processing system according to an embodi- 
ment of the invention, Fig. 15 shows a word-pro- 
cessing display screen of an information input pro- 
cessing system according to an embodiment of the 
invention, Fig. 16 shows a part of the keyboard of 
55 an information input processing syst m according 
to an embodiment of the invention, Fig. 17 is a 
diagram showing the function blocks of an informa- 
tion input processing system according to an em- 
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bodiment of the invention, Fig. 18 shows a word- 
processing display screen of an information input 
processing system d scribed in Claim according to 
the inv ntion, Fig, 19 is a full view of an information 
input processing system according to an embodi- 
ment of the invention, Fig. 20 is a full view of an 
information input processing system according to 
an embodiment of the invention, Fig. 21 is a full 
view of an information input processing system 
according to an embodiment of the invention, 
Fig.22 is a full view of an information input pro- 
cessing system according to an embodiment of the 
invention, Rg.23 is a diagram showing the function 
blocks of an information input processing system 
according to an embodiment of the invention. 
Fig. 24 is a full view of an information input pro- 
cessing system according to an embodiment of the 
invention, Fig.25 shows the process sequence for a 
microcomputer of an information processing sys- 
tem according to an embodiment of the invention. 
Fig.26 is a full view of an information input pro- 
cessing system according to an embodiment of the 
invention, Fig. 27 shows the process sequence for a 
microcomputer of an information input processing 
system according to an embodiment of the inven- 
tion, Fig.28 is a full view of an information input 
processing system according to an embodiment of 
the invention, Fig.29 shows the process sequence 
for a microcomputer of an information input pro- 
cessing system according to an embodiment of the 
invention, Fig.30 shows a word-processing display 
screen of an information input processing system 
as described in Claim of the invention, Fig.31 is a 
full view of an information input processing system 
according to an embodiment of the invention, 
Fig. 32 is a full view of an information input pro- 
cessing system according to an embodiment of the 
invention, Fig.33 is a full view of an information 
input processing system according to an embodi- 
ment of the invention, Fig. 34 is a full view of an 
information input processing system according to 
an embodiment of the invention, Fig.35 is a full 
view of an information input processing system 
according to an embodiment of the invention, 
Fig.36 is a diagram showing the relation between 
the fingers and information symbols according to 
an embodiment of the invention, Fig.37 is a dia- 
gram showing the display screen according to a 
36th embodiment of the embodiment. Fig. 38 is a 
diagram showing the display screen according to 
the 36th embodiment of the invention, Fig.39 is a 
diagram showing the display screen according to 
the 36th embodiment of the invention, Fig.40 is a 
plane view and a side view of a cover according to 
an embodiment of the invention, Fig.41 is a side 
view of a cover and a housing according to the 
same embodiment of the invention, Fig. 42 is a front 
view of the cover in bent form according to an 



embodiment of the invention, Fig. 43 is a plane view 
of the cover, the keyboard and the housing accord- 
ing to an embodiment of the invention, Fig. 44 is a 
side view of the cover and the housing according 
5 to an embodiment of the invention, Fig. 45 is a 
plane view of the cover, the keyboard and the 
housing according to an embodiment of the inven- 
tion, Fig. 46 is a front view and a sectional view of 
the cover according to an embodiment of the in- 
io vention, Fig. 47 is a plane view of a cover and a 
head band according to an embodiment of the 
invention. Fig. 48 is a plane view of the cover and 
the head band according to an embodiment of the 
invention, Fig. 49 is a side view of the cover and the 
75 head band according to an embodiment of the 
invention, Fig. 50 is a diagram showing the function 
blocks of an information input processing system 
according to an embodiment of the invention, 
Fig.51 is a flowchart showing the process se- 
20 quence for a microcomputer of an information input 
processing system according to an embodiment of 
the invention, Fig. 52 shows an example method for 
determining the coordinate of the finger center for 
an information input processing system according 
25 to an embodiment of the invention. Fig. 53 is a 
diagram showing the function blocks of an informa- 
tion input processing system according to an em- 
bodiment of the invention, Fig.54 is a flowchart 
showing the process sequence for a microcom- 
30 puter of an information input processing system 
according to an embodiment of the invention, 
Fig.55 is a full view of the housing of an informa- 
tion input processing system according to an em- 
bodiment of the invention, Fig.56 is a sectional 
35 view of a sensor of an information input processing 
system according to an embodiment of the inven- 
tion, Fig. 57 is a diagram for explaining the principle 
of a mechanism of an information input processing 
system according to an embodiment of the inven- 
40 tion, Fig.58 is a diagram for explaining the mecha- 
nism of an information input processing system 
according to an embodiment of the invention, 
Fig. 59 is an external appearance of the housing of 
an information input processing system according 
45 to an embodiment of the invention, Fig.60 is a 
flowchart showing the process sequence for a 
microcomputer of an information input processing 
system according to an embodiment of the inven- 
tion, Fig.61 is a diagram showing the function 
so blocks of an information input processing system 
according to an embodiment of the invention, 
Fig.62 is a diagram showing the function blocks of 
an information input processing system according 
to an embodiment of the invention, Fig.63 is a 
55 diagram for explaining the operation of an informa- 
tion input processing system according to an em- 
bodiment of the invention, Fig. 64a is a sectional 
view of the sensor of an information input process- 

5 



7 EP 0 

ing system according to an embodiment of the 
invention, Fig.64b is a sectional view of the sensor 
in another condition, Fig.65 is a diagram for ex- 
plaining the m chanism of a light transmitter-re- 
ceiver of an information input processing system 
according to the invention. Fig. 66 is a diagram 
showing the function blocks of an information input 
processing system according to an embodiment of 
the invention, Ftg.67 is a diagram showing the 
function blocks of an information input processing 
system according to an embodiment of the inven- 
tion, Fig.68 is a flowchart showing the process 
sequence for a microcomputer of an information 
input processing system as described in Claim of 
the invention, Fig.69 is a diagram for explaining the 
mechanism of the light transmitter-receiver of an 
information input processing system according to 
the invention, Fig.70 is a diagram showing a full 
view of a single-hand-operated keyboard as an 
example of an information input processing system 
according to the invention. Fig. 71 is a diagram 
showing a full view of a single-hand-operated key- 
board and a thumb light sensor, Fig. 72 is a dia- 
gram illustrating the hysterisis relation to be held 
between the on/off state of a switch and the dis- 
tance between the thumb and the sensor, Figs.73a 
and 73b show a configuration example of a point- 
ing device for detecting the operation of a tabular 
movable object, Fig. 74 is a diagram showing the 
configuration of another embodiment of the point- 
ing device capable of operation in relative positions 
by a pressure-sensing rubber, Fig.75a is a diagram 
showing the configuration of a detection circuit for 
a pressure-sensing rubber ball, Fig. 75b is a dia- 
gram for explaining the operation thereof, Fig.76 is 
a diagram showing the configuration of an embodi- 
ment of a pad. Fig.77 is a diagram illustrating the 
distinction between the pen tip and the finger tip 
and the priority order of selection utilizing the touch 
area of the pad according to an embodiment of the 
invention, Fig. 78 is a flowchart showing a method 
of detection in Fig.77, Fig.79 is a diagram illustrat- 
ing the operation of pad selection according to an 
embodiment, Fig.80 is a flowchart showing a meth- 
od of detection in Fig.79, Fig.81 is a diagram 
showing the case in which the same resistor of the 
pad is shared by two fingers or more, Fig.82 is a 
flowchart showing a method of detection in Fig.81. 
Fig.83 is a block diagram showing another embodi- 
ment of the coordinate input means according to 
the invention, Fig.84 is a diagram showing an em- 
bodiment of the method for detecting the touch 
position of the operator's finger or the like with a 
tablet 1101, Fig.85 is a diagram showing th 
chronological change of current l a i,Fig.86 is a dia- 
gram showing an equivalent circuit according to the 
same embodiment, Fig. 87 is a diagram showing 
the chronological change of current l aj , Fig.88 is a 
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flowchart showing a method of detection according 
to the same embodiment. Fig. 89 is a side view of a 
tablet, Fig. 90 is a diagram for explaining a pre- 
determined amount p, Fig.91 is a configuration 

5 diagram for explaining a method of detecting the 
touch position of the operator's finger or the like 
according to another embodiment, Fig.92 is a dia- 
gram showing an equivalent circuit of the same 
embodiment, Fig.93 is a diagram showing the 

10 chronological change of current l blj ,Figs.94 and 95 
are flowcharts showing specific operations of the 
same embodiment. Fig .96 is a block diagram of the 
coordinate input means according to another em- 
bodiment of the invention, and Fig.97 is a diagram 

75 showing an information input processing system 
having not only the keyboard function but also the 
tablet function capable of coordinate input. 

BEST MODE FOR CARRYING OUT THE INVEN- 
20 TION 

Embodiments of the invention will be described 
in detail below with reference to the drawings. 

Fig.1 is a function block diagram showing an 
25 information input processing system according to 
an embodiment of the invention. In Fig.1, numeral 
1 designates a keytop, numeral 2 a key switch, 
numeral 3 an electrode, numeral 4 a sensing circuit 
for amplifying the potential induced to the elec- 
30 trode, numeral 5 a key scan circuit, numeral 6 a 
microcomputer, numeral 7 a memory circuit, nu- 
meral 8 a display circuit, numeral 9 an A/D con- 
verter, and numeral 10 a display. Now, assuming 
that a finger touches or approaches a specific 
35 keytop, an inductive potential is generated in a 
corresponding electrode 3. Though described in 
simplified form in the drawing, the potential of the 
keytops (12 keytops in the case of the shown 
drawing) is amplified by the sensing circuit 4, and 
40 after being time-division-multiplexed, is applied to 
the A/D converter 9. By comparing the outputs thus 
applied with each other, the microcomputer can 
specify the key that has been touched or most 
closely approached by the finger, These operations 
45 can be carried out by the normal microcomputer 
process (such as the word processing) and time- 
division processing. Fig.2 shows a part of the pro- 
cess sequence for a microcomputer, that is, a part 
of the word processing operation in Japanese. This 
50 process representing an interrupt handling decides 
and displays (display step 1) at regular time inter- 
vals whether the finger has touched or approached 
a keytop, and when the keytop 1 is struck by the 
finger, turns on a switch 2, thereby d ciding wheth- 
55 er an actual key entry is made from the keyboard 
(display step 2). Thus the process p rforms two 
display st ps. The display st p 2 is similar to th 
character input display in th conventional word- 
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processing operation. In the display step 1. the 
character being entered by the operator is dis- 
played at the tail end of an established sentence 
(In Japanese, the process called "establishing" is 
required for converting kana to kanji characters) 
prior to actual character input (display step 2). The 
operator watches the established sentence with his 
central viewfield and the character in the display 
step 1 with the peripheral viewfield. Fig. 3 shows a 
display screen for word processing in Japanese, in 
which the character 

"II " 

in touch with the user's finger is displayed in 
reverse with a different color at the tail end of the 
sentence being entered. This display itself provides 
a guide different from the information input and 
disappears when the finger is detached. The imme- 
diately preceding section displays an unestablished 
character 

This example represents the input in Japanese, in 
which case a converter is displayed specifically for 
conversion into kanji character (the last character 
but one), while this display is not required in other 
languages such as English. 

Fig. 4 is a top plane view and a side view 
showing the outline of an information input pro- 
cessing system according to another embodiment 
of the invention. In Fig. 4, numeral 1 designates 
keytops, numeral 10 a display, numeral 11 a 
photosensor, numeral 12 a hinge and numeral 13 a 
thumb insertion hole formed under the keytop. 
Though not visible in this diagram, three more 
photosensors 1 1 are mounted in the thumb inser- 
tion hole 13. The operator places the palm of his 
right hand in the right recess 10' of the display 10 
and moves his thumb in the insertion hole 13, 
thereby selecting by approaching the thumb to one 
of the five photosensors 11 arranged in arcuate 
form. Each keytop corresponds to five characters. 
The five photosensors detect the position of the 
thumb. The thumb is recognized to exist at the 
position of the photosensor 11 with highest output, 
thereby selecting one of the five characters. 

Now, another embodiment is shown in Fig.5. In 
Fig. 5a, numeral 1 designates a keytop. numeral 13 
a thumb insertion hole under the keytop. and nu- 
meral 1 1 a photosensor. The operator inserts his 
thumb into the thumb insertion hole 13 sideway, 
and strikes the keytop 1 with the remaining four 
fingers. Fig.5b is a perspective view as viewed 
from the direction of arrow A in Fig. 5a. Of the six 
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photosensors 1 1 , three are arranged on the bottom 
of the insertion hole 13, and the remaining three on 
the deep side surface of the insertion hole 13. 

Now, another embodiment will be described 
5 with reference to Fig.6. In Fig.6, numeral 14 des- 
ignates a protrusion and numeral 1 1 a photosensor. 
The operator touches the protrusion 14 and thus 
can recognize the position of the photosensor 11 
oach time he moves this thumb. 
jo Another embodiment will be explained with ref- 

erence to Fig. 7. In Fig. 7, numeral 15 designates a 
sensing circuit for sensing the approach of a finger, 
numeral 16 a screen area corresponding to the 
physical position of the keytop 1 displayed on the 
75 display, and numeral 17 a screen area for display- 
ing the information symbols assigned to a given 
keytop 1 in a lateral series. The approach of the 
finger to the electrode 3 on the keytop 1 is trans- 
mitted from the sensing circuit 15 through an A/D 
20 converter 9 to a CPU 6. Numeral 1 1 designates a 
photosensor for detecting the approach of the 
thumb. The operator enters a character by combin- 
ing the thumb position with the type of the keytop. 
When a specific one of the electrodes 3 is touched 
25 or approached by the finger, the portion of the 
keytop layout screen area 16 corresponding to the 
specific key is brightly displayed. In the drawing 
under consideration, the portion "A" is touched by 
the finger and brightly displayed. This indicates 
30 that the finger is placed on the keytop on the third 
row from top and the second column from left of 
the central keytop in Fig.5. In similar fashion, it 
indicates which character is intended for selection, 
"A", "B", "C w or "2". Also, the characters "A", 
35 "B", "C" and "2" are displayed in the screen area 
1 7, at the top of which a bar-shaped bright marker 
moves in correspondence with the thumb position 
so that the character to be selected is displayed 
brightly. In this case, the marker is indicated above 
40 rt B", and therefore a corresponding switch 2 is 
closed and the actual character "B" is input when 
the operator strongly strikes the keytop touched or 
approached by his finger under the same condition. 
Further, the software of the word processor is ex- 
45 ecuted and the input characters (I was) are dis- 
played on the display 10 with the cursor arranged 
at the next place to "was" indicating that a char- 
acter is being input. The coordinate information of 
the cursor is retrieved by the computer 6 at regular 
so intervals of time, and the cursor is sequentially 
moved in accordance with the character input in 
such a manner as to position the screen areas 16 
and 17 right under and around the character input 
cursor for the screen. 
55 Another embodiment is shown in Fig. 8. In 

Fig.8. numeral 10 designates a display sere n. 
numeral 16 1 a screen corresponding to the physical 
layout of the keytops displayed on the display, and 
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numeral 17* a display screen corresponding to the 
physical position of the thumb. In this diagram, four 
assigned characters are displayed at the places 
corresponding to the physical positions of the 
keytops, which are combined with the thumb posi- 5 
tion respectively to select one of the four char- 
acters at the time of striking the . Further, the 
display section 17' indicates in a different color that 
the thumb is at the third sensor position from left. 
At the same time, in order to indicate that the w 
forefinger approaches the second row (ghi4) on the 
left column, the middle finger approaches the top 
(tuv8) on the middle column and the third finger 
approaches the third row (def3) on the right column 
on each keytop. a bright frame is displayed at each 15 
display position. Furthermore, the places of char- 
acters T, "V and "F n are brightly displayed in 
enlarged reverse display in combination with the 
thumb sensors thereby to present the characters 
selected. 20 

Now. another embodiment is shown in Fig.9. In 
Fig.9, numeral 10 shows a display screen, numeral 
16 M a screen corresponding to the physical layout 
of the keytops displayed on the display, and nu- 
meral 17" a display screen corresponding to the 25 
physical position of the thumb. In this diagram, the 
four characters assigned to the keytops are stag- 
gered in the form of footprints, and as in Fig.8, are 
combined with the thumb position respectively 
thereby to select one of the four characters at the 30 
time of striking the key. In this way, the staggered 
display can display the data in horizontal direction 
in a shorter form. 

Another embodiment will be explained with ref- 
erence to Fig. 10 35 

Fig. 10 shows a part of the process sequence 
for a microcomputer executing the word-processing 
software. The circuit of Fig.1 assumes that a plural- 
ity of fingers approach a plurality of keytops. This 
process is initiated by a timer interrupt by the 40 
microcomputer 6. In the case where each keyboard 
has received a sensing input higher than a speci- 
fied value, i.e., in face of a finger approach, the 
output value of the sensing circuit which is larger 
than the other outputs applied to the A D converter 45 
9 is listed up as the one having a larger degree of 
proximity. Also, the chronological variation of the 
degree of proximity to the adjacent keytops and 
the direction of movement are determined, and the 
weighting calculation is made based on the phys- 50 
ical position or comparison is made with the signal 
output under steady condition, after which a key 
intended to be struck is identified and displayed. 
The weighted data represents such data that the 
finger placed at the home position key, for exam- 55 
pie. is not much expected to move and the finger 
structure is such that any attempt to move the 
middle finger tends to move the forefinger or an 



attempt to move the third finger tends to move the 
little finger. The events related to such a phenom- 
enon are also stored in memory as weighted data 
in advance, which are appropriately modified by 
learning. The changing degree of proximity (degree 
of touch) of a plurality of approaching electrodes 
and the degree of proximity of a finger to the 
electrodes being approached from a far and high 
point are determined, whereby a character of the 
key expected to be reached is displayed as a 
candidate under the cursor in the screen. This 
display permits the operator to visually determine 
the character of the key to be struck (intended 
character) a considerable time before touching the 
particular keytop. The character displayed naturally 
is not input in the word-processing software until 
the corresponding key is actually struck. 

Now, another embodiment will be explained 
with reference to Figs.11, 12a and 12b. Fig. 11 
shows a part of the process sequence for a micro- 
computer in the process of execution of the word- 
processing software, assuming that a plurality of 
fingers approach a plurality of keytops in the circuit 
shown in Fig.1. This process is assumed to be 
initiated by the timer interrupt of the microcom- 
puter 6 so that a plurality of fingers touch or 
approach a plurality of keytops. This process is 
basically similar to the process of Fig. 10 and is 
adapted to display not only a single character 
decided to be most intended for striking, but in the 
case where a plurality of keytops are approached 
by the finger, to display also surrounding keytops. 
The information relating to the proximate arrange- 
ment of keys is stored in the memory 7 in ad- 
vance, and when the characters around a key de- 
termined to be most intended is displayed on the 
screen. Fig. 12a shows a screen for executing the 
word-processing software, which displays the ap- 
proach of the fingers to the characters keys "A", 
"S". "2" and rt X w on the ASCII-type keyboard. 
More specifically, in the case under consideration, 
the finger is located at the boundary of these 
keytops. These characters are displayed in such a 
fashion that when the operator jogs his finger a 
little, the whole of these characters is also os- 
cillated. Also, as a method of display in oscillated 
fashion, the physical relative positions are not dis- 
played in a bit-mapped manner oscillating the dis- 
play, but marks are attached to indicate the relative 
positions always in the case where the finger is out 
of position as shown in Fig. 12b for displaying a 
character. More specifically, a longitudinal line is 
drawn to the I ft of W S H and a lateral line under M S" 
for display to inform the operator that the finger is 
at a position near to "A" and "X", thereby urging 
the op rator to move this finger to the position 
where the marks disappear. In similar fashion, a 
color may be used instead of a mark to indicate a 
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displacement. 

Now, another embodiment will be described 
with reference to Figs. 13 and 14. Fig. 13 is a func- 
tion block diagram, and Fig. 14 a display screen in 
the process of executing the word-processing soft- 
ware. The circuit of Fig. 13 is substantially identical 
to that of Fig.1, the only difference being that a 
switch 18 and a keytop 19 are added. This key is 
assigned for execution of a specific function, and 
when this key is pressed during execution of the 
word-processing software, the screen transfers 
from the word-processing screen to the icon screen 
shown in Fig. 14. Each icon is displayed in positions 
corresponding to the physical positions in the hori- 
zontal and vertical directions of the keys. In the 
process, assuming that any finger touches or ap- 
proaches the key, the brightness of a specific icon 
changes as shown in Fig. 14, thereby indicating that 
a corresponding process is expected to be ex- 
ecuted. If the key is pressed under this condition, 
the actual process is accessed and executed. 

Now, another embodiment will be explained 
with reference to Fig. 15. Fig. 15 shows a display 
screen, which displays a descriptive statement of 
the icon changed in color in Fig. 14. The explana- 
tion of function of an icon corresponding to the 
physical position of each keytop touched is thus 
displayed at the lower part of the screen. 

Now, another embodiment will be explained 
with reference to Fig. 16. In Fig. 16 showing a side 
view of a part of the keyboard, numeral 1 des- 
ignates a keytop, numeral 2 a switch and numeral 
3' nine small electrodes arranged in three rows and 
three columns on each keytop. The output of each 
electrode is connected to sensing circuits 4 in Fig.1 
respectively. When the upper part of the keytop is 
approached by a finger, a detailed positional in- 
formation can be obtained and displayed. In other 
words, a given keytop 1 providing a mechanical 
switch has nine electrical switches in combination 
thereon and thereby is able to handle a greater 
amount of positional information. 

Now, another embodiment will be explained in 
Figs.17, 18a and 18b. Fig. 17 is a diagram showing 
the function blocks, and Figs. 1 8a and 18b are 
display screens. In the circuit of Fig. 17, numeral 20 
designates a keytop, numeral 21 a HELP function 
switch, and numeral 22 an electrode of a proximity 
sensor. This circuit, which is substantially the same 
as the one shown in Fig.1, has added thereto the 
switch 21 for contributing the HELP function de- 
scribed above. This switch 21 is a display change- 
over switch. When this switch 21 is not approached 
or touched by a finger, as shown in Fig. 18a. the 
position of the fingers approaching each keytop is 
displayed by a combination of bit maps of small 
points (hatched portions in the model keyboard 
display having three columns and four rows). Also, 
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the thumb position is indicated by a solid black 
square mark ■ among all the marks arranged in 
lateral direction. When the finger approaches a 
proximity sensor 22, on the other hand, characters 
5 corresponding to the keytops respectively are dis- 
played in large form as shown in Fig.1 8b (similar to 
Fig.8). More specifically, when he is not sure what 
is the character on the keytop, the operator makes 
his finger approach the proximity sensor 22 and a 
w target keytop, and thus can know a corresponding 
character. In addition, the related descriptive state- 
ment is displayed when the keytop 20 is pressed 
further and the switch 21 is turned on. In this way, 
the HELP level is divided into two stages. This 
75 keytop 20 is mounted at the upper left part of the 
keyboard housing (for right-handed persons). This 
keytop 20 is located at a position difficult to reach 
by a single hand, and therefore it is always neces- 
sary to press it by the opposite hand (the left hand 
20 in the case under consideration). This layout in- 
duces the operator to blind touch at early time. 

Now, another embodiment is explained with 
reference to Fig. 19. In Fig. 19. numeral 23 des- 
ignates a housing for right-handed persons, and 
25 numeral 24 is a depression. This depression has a 
plurality of keytops mounted thereon. Another set 
of keytops is arranged in such positions as to 
surround the depression 24. Numeral 25 desig- 
nates a palm rest with the upper left side thereof 
30 raised and the right side thereof recessed in the 
figure Numeral 11 designates one of photosen- 
sors, numeral 13 a thumb insertion hole, and nu- 
meral 26 an electric wire for communication to the 
host computer and supplying power. The operator 
35 places the recess of the palm of his right hand on 
the raised portion of the palm rest 25 and touches 
keytops on the depression 24 by his forefinger, 
middle finger and third finger respectively, with the 
thumb inserted in the thumb insertion hole 13. An 
40 acceleration sensor 27 is mounted in the lower part 
of the housing in the palm rest 25 for realizing the 
mouse function. In other words, the operator can 
input either by way of the keyboard or pointing. 
Now. another embodiment will be described 
45 with reference to Fig.20. In Fig.20, numeral 28 
designates an accommodable tongue, on which a 
photosensor 1 1 is arranged for detecting the touch 
or approach of the thumb. The thumb thus can be 
detected by the photosensor 11 as well as by 
so photosensors 11' mounted in the thumb insertion 
hole 13. These photosensors 11, ir are arranged 
in arcuate form following the movement of the 
thumb. Numeral 27 designates an acceleration sen- 
sor mounted in the housing 23. When the housing 
55 23 is moved, the acceleration sensor 27 detects 
the acceleration, and the result of detection is 
transmitted to an external CPU, thus functioning as 
a mouse. The operator places his right hand on the 

9 



15 



EP 0 689 122 A1 



16 



palm rest 25, and moves his thumb in arcuate form 
along the insertion hole 13 or the tongue 18. As a 
result, the positional information of the thumb is 
obtained by the photosensors 11, 11', 

Now, another embodiment will be explained 
with reference to Fig.21. In Fig.21. numeral 29 
designates a plurality of holes arranged along the 
periphery of the housing, in each of which a 
photosensor 11" is arranged. In the case where the 
little finger of the operator approaches a hole 29, it 
is detected and as in the case of the thumb, the 
information symbol corresponding to the keytop 1 
can be modified. More specifically, according to 
this embodiment, these photosensors 11" are 
made to correspond to the normal keyboard shift or 
control keys. On the display screen, the position 
where the little finger is sensed is indicated by a 
mark corresponding to the position of the hole. 

Now, another embodiment will be explained 
with reference to Figs.22 and 23. Fig.22 is a plane 
view, and Fig.23 is a diagram showing the function 
blocks. In these diagrams, numeral 25 designates a 
palm rest, numeral 29 first holes, numeral 30 sec- 
ond holes, and numeral 31 a display cursor. Nu- 
meral 16 m designates a display area correspond- 
ing to the physical position of keytops. CCD imag- 
ing devices 33 are built in the palm rest 25, so that 
an object on the keytops 1 can be imaged through 
a lens 32. The second holes 30 are located at a 
position higher than the first holes 29, and there- 
fore cannot be reached by the little finger with the 
palm placed on the palm rest 25. The operator 
therefore has no choice but to use his third finger 
to insert any of his fingers at all into any of the 
second holes 30, and only the forefinger and the 
middle finger can touch the keytops 1 . Numeral 34 
designates an image processing circuit for pro- 
cessing signals from the CCD imaging devices 33. 
When the third finger is inserted in a hole 30, the 
image processing circuit 34 is energized so that 
the coordinate position of the finger on the keytops 
1 is determined by trigonometrical survey (range 
finger method). If two fingers touch or approach the 
keytops 1, the coordinates of two points are deter- 
mined. Assuming that the the two points represent 
the head and the tail end of a portion of a sentence 
to be deleted, for example, the CPU 6 retrieves 
these points as the range designating information 
while at the same time display the information in 
reverse display on the display 10. Alternatively, if 
the two points are to represent a figure, on the 
other hand, the type of the figure such as the circle 
is selected by the thumb position, the circle center 
by the forefinger, and the radius of the circle by 
the middle finger. In this way,a circle can be speci- 
fied. As another alternative, in the case where the 
designation of a single point is sufficient for the 
above-m ntioned purpose, the middle finger is in- 



serted in a hole 30 with the thumb approached to 
the thumb sensor for specifying the figure. 

Now, another embodiment is described with 
reference to Fig.24. In Fig.24, numeral 35 des- 
5 ignates a depression inclined with respect the 
housing 23. Keytops 1 are arranged on the depres- 
sion. The depth of the depression is deeper right- 
ward and downward with the keytops are mounted 
inclined positions. This construction with this side 
w and the right side of the depression formed deeper 
naturally fits the shape of the hand and contributes 
to reduce the fatigue of the operator. 

Another embodiment is explained with refer- 
ence to Figs.25 and 23. 
75 Fig.25 is a flowchart for controlling the position 

of a display pointer of the display 10 by summing 
the absolute coordinate position (fine positional co- 
ordinate) (finger positions on the keytops) and the 
relative coordinate position (coarse positional co- 
20 ordinate)(relative position of the housing) deter- 
mined in the circuit shown in the block diagram of 
Fig.23. More specifically, the operator designates a 
position designation mode to the CPU by pressing 
a predetermined switch on the housing 23 and thus 
25 enters the interrupt process shown in Fig.25. The 
CPU 6 receives the absolute coordinate position of 
the finger on the keytop 1 determined from the 
CCD imaging device 33 and the image processing 
circuit 34 and the relative position coordinate of the 
30 housing 23 from the acceleration sensor 27, and 
applies the sum thereof providing coordinate in- 
formation to the host computer, which information 
is displayed as mouse pointer information on the 
display 10. The display includes a rectangular dis- 
35 play area corresponding to the whole of the 
keytops as the relative position information due to 
only the acceleration sensor. For this reason, in the 
case where the operator places his finger on a 
keytop and moves the housing 23, the particular 
40 rectangle is moved together with the mouse pointer 
therein. Further movement of the finger without 
moving the housing 23 results in only the mouse 
pointer being displayed moving in the rectangle 
while the rectangle remains stationary. The oper- 
as ator moves the housing for coarse coordinate des- 
ignation and the finger in the depression for fine 
coordinate designation. According to this embodi- 
ment, the relative coordinate is detected by the use 
of an acceleration sensor. Instead, optical means 
so may be used for the same purpose. In such a 
method, the movement of an image obtained by 
imaging the desk top surface may be processed in 
an image processing circuit to determine the image 
movement. If the operator lifts the housing, th 
55 image may b enlarged or blurs, in which case the 
coordinate is not calculated. In other words, the 
system can be handled with a sense similar to a 
mechanical mouse. 



10 



SOCCID: <EP 0689122A1_I_> 



F 



17 



EP 0 689 122 A1 



18 



Now. another embodiment will be explained 
with reference to Figs.26 and 27. In Fig.26 showing 
a full view, numeral 36 designates a switch. Fig.27 
showing a flowchart, on the other hand, represents 
a part of the process for character input during the 
execution of the word-processing software. When 
the operator presses a correction switch with a 
palm while entering a character (the switch 36 
located to the left in the raised portion of tho palm 
rest according to the embodiment), the process is 
started. The CPU, deciding that a word (or a partial 
character string of a word) already entered is erro- 
neous, refers to a character dictionary for words 
near to the word in entry and at the same time 
searches grammar and collocation dictionaries or 
the like for predicting and listing up candidate 
words. A total of 12 candidate words (or partial 
character strings of a word) including 4 in rows and 
3 in columns of keyboad are displayed. Each key 
corresponds to a word on display, so that the word 
associated with a key approached by the finger is 
highlighted. In the case where the operator has 
found a word to be corrected and entered, the 
particular word can be corrected and entered by 
the operator pressing (striking) the corresponding 
key further. Suppose a candidate cannot be found, 
this process is terminated by pressing the correc- 
tion switch 36 again. Also, in the case where the 
entire word on display is not correct but only a part 
of the word, the particular part is input by specify- 
ing a word or a partial character string of the 
candidate words on display by touching or ap- 
proaching the corresponding key with the finger, 
while at the same time touching or approaching the 
thumb proximity sensors with a sliding thumb. A 
part of the specified candidate word or partial char- 
acter string is selected by color reversal or other 
methods. Upon selection of a desired portion, the 
corresponding key is struck thereby to input only 
the desired character string in the candidate. In this 
way, a correct character string is input. Though not 
described in the flowchart to avoid complication, 
candidate words following the partial character 
string entered at this time point is further displayed 
on the screen. Subsequently, the operator contin- 
ues to input words or partial character strings in 
similar fashion. 

Now, another embodiment will be explained 
with reference to Figs. 28, 29 and 30. Fig.28 shows 
a full view, in which numeral 37 designates a 
candidate word selection switch. Fig.29 is a 
flowchart representing a part of the process for 
character input during the execution of the word- 
processing software. When the operator enters 
characters as in the normal case of character input, 
the process is started. The CPU receives the same 
characters and refers to a character dictionary 
making up words and at the same time searches 



grammar and collocation dictionaries, so that each 
whole word is complemented and predicted thus 
presenting candidate words. A total of 12 words (or 
partial character strings of a word) including four in 
5 rows and three in columns of keys are thus dis- 
played as candidate words. The operator presses a 
candidate word selection switch (the switch 37 ar- 
ranged to the left of the recess of the palm rest 
according to the embodiment under consideration) 
w to transfer to the candidate word selection mode. 
Since each key corresponds to a word on display, 
the candidate word corresponding to a specific key 
touched or approached by the finger is highlighted. 
In the case where the operator has found a word to 
'5 be entered, the required word can be input by 
pressing the corresponding key. 

In the case where only a part of the word on 
display coincides with the desired word, on the 
other hand, in order to input the particular part, a 
20 word or a partial character string is specified out of 
the candidates on display by touching or approach- 
ing a corresponding key with the finger, while at 
the same time making the thumb touch or ap- 
proach by sliding over the thumb proximity sen- 
25 sors. The candidate word or the part of the partial 
character string thus specified is selected by color 
reversal or the like method. Upon selection of the 
desired part in this way, the corresponding key is 
struck thereby to enter only the desired character 
30 string among the candidates. By doing so, a cor- 
rect partial character string is input. At this time 
point, candidate words having the partial character 
string entered are displayed further on the screen, 
and the operator continues to input a word or a 
as partial character string. A candidate screen on dis- 
play for the input process described above is 
shown in Fig. 30. The character "v" is a character 
string being entered, under which 12 candidate 
words beginning with "v" are arranged and dis- 
40 played in correspondence with the keys. The oper- 
ator, when desiring the "victor", can easily enter 
the character string "victor" by pressing the right 
key on the third row from top. The process of 
normal character input of course is continued if the 
45 operator fails to press the candidate input switch 
37. 

Now, another embodiment will be explained 
with reference to Fig.31. 

According to this embodiment, a plurality of 

so sensors 1 1 for detecting the touch or approach of 
the thumb are provided at the upper left part on the 
operator's side of the housing 23. The sensors 1 1 
are preferably positioned about 1 cm nearer to th 
root from the finger tip taking different lengths of 

55 the thumb of the like into consideration. Sensors 
29' and 30* similar to those in the holes on the top 
side of Fig.26 are arranged in shallow depressions 
on the right side of the housing. 
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Now, another embodiment will be described 
with reference to Fig.32. 

According to this embodiment, a rectangular 
switch 40 is arranged at the upper left part on this 
side of the housing 23. which switch is adapted to 
^ turn on by being pressed. The switch 40 is 
equipped with the function of a return key or the 
like, for example. A plurality of sensors 11 for 
detecting the touch or approach of the thumb are 
provided on the switch 40. Numeral 41 designates 
protrusions for notifying the thumb position by the 
feel of touch. 

Now, another embodiment will be explained 
with reference to Fig. 33. 

According to this embodiment a rectangular 
switch 40 is provided at the upper left side on this 
side of the housing 23, which switch is turned on 
by being pressed. This switch 40 is equipped with 
the function of a return key or the like, for example. 
A plurality of sensors 1 1 for detecting the touch or 
approach of the thumb are arranged on the switch 
40. Each sensor 11 includes two child sensors a 
and b for detecting the thumb position. More spe- 
cifically, there are arranged five sensors in each 
lateral direction and two sensors in each longitudi- 
nal direction of the thumb. This is in order to 
p rmit the sensors 1 1 to securely detect the pres- 
ence of the thumb with variations of the hand 
position with respect to the housing 23 or against 
various lengths of the thumb. In view of the fact 
that the difference in length or relative position of 
the thumb occurs in the longitudinal direction of the 
thumb, two sensors are provided in longitudinal 
direction. As a result, the same thumb position is 
detected regardless of which one of the upper or 
lower child sensor 11a or 11b is touched. Numeral 
41 designates protrusions for informing the oper- 
ator of the thumb position by the feel of touch. 

Now, another embodiment will be described 
with reference to Fig.34. 

According to this embodiment, the number of 
thumb sensors 11 is smaller than the number of 
types of thumb position designation. As shown in 
Fig.34, there are provided four thumb sensors 11. 
Specifically, vowel "a" groups are designated when 
the finger is detached from all the sensors, vowel 
T groups are designated by use of the lowest 
sensor, vowel "u" groups by use of the second 
lowest sensor, vowel M e" groups by use of the third 
lowest sensor, and vowel H o w groups by the use of 
the top sensor. Though not illustrated, a single 
CCD or the like provides a sufficient thumb sensors 
by measuring the thumb position by an image 
input unit like CCD. In this way, the number of 
types of the thumb position designation is not 
necessarily coincident with the number of thumb 
sensors. 
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Now, another embodiment will be explained 
with reference to Fig.35. 

According to this embodiment, the number of 
thumb position s nsors is reduced while a little 
5 finger sensor provides a supporting function. More 
specifically, there are only two thumb position sen- 
sors. The operation mode is switched between 
three states, i.e., when the thumb is detached, 
when the thumb approaches the lower sensor or 
10 when the thumb approaches the upper sonsor. 
Further, the little finger sensor enters the shift 
mode for entering sonants or the like when touch- 
ing the lowest key 42 (to the right of the alphanu- 
meric keys) and/or the key 43 ( to he lower right 
is ENTER key) in the second stage from the bottom. 
Various related combinations are shown in Fig. 36. 

These screens are displayed in the same way 
as if three cards are turned over by the thumb. 
More specifically, the thumb is detached with the 
20 little finger not approaching the sensors 42 and 43 
in Fig.37. Therefore, the "a". M ka M and "sa" groups 
can be entered, so that 3x5 characters cor- 
responding to the keyboard layout are displayed at 
the uppermost part, and the characters touched or 
25 approached on the keys are displayed in distinc- 
tion. In Fig.38, on the other hand, the thumb ap- 
proaches the lower sensor with the little finger not 
approaching the sensors 42, 43, and therefore en- 
try of the "ta", "na" and "ha" groups is made 
30 possible, and 3x5 characters corresponding to the 
keyboard layout are displayed at the top. Char- 
acters approaching or touching the sensors are 
displayed in distinction. Also, in Fig.39, the thumb 
is detached, with the little finger approaching the 
35 sensors 42 and 43. As a result, the "a". w ga* and 
n za"groups can be entered, so that 3x5 char- 
acters corresponding to the keyboard layout are 
displayed at the top, with the characters approach- 
ing or touching the keyboard being displayed in 
40 distinction. 

A supermicrocomputer may of course be built 
in the back of the keyboard described above. 

A cover according to an embodiment of the 
invention will be explained with reference to 
45 Figs.40 to 45. Fig.40 includes a plane view (40a) 
and a side view (40b) of a cover 50 mounted on 
the above-mentioned keyboard housing 23 in 
closed state. Fig.41, on the other hand, is a dia- 
gram showing the cover 50 removed from the 
so housing 23. More specifically, the cover 50 is gen- 
erally channel-shaped, and can be closed in such a 
way as to cover the housing 23. At the same time, 
the cover 50 can be freely demountable while 
remaining electrically connected with a cord (re- 
55 placeable with a connector). The cover 50 is adapt- 
ed to be bent inward at th c ntral portion thereof. 
Numeral 51 designat s a b nt portion. Numeral 52 
represents the side of the cov r. The side 52 is cut 
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off at a point thereof corresponding to the bent 
portion 51. Numeral 53 shows the cut portion. 
Consequently, as shown in Fig. 41, when the cover 
50 is bent inward, the respective sides portions 52 
are partially overlaid one on another. 

Further, the forward end (the upper right side 
in Fig.41) 54 of the cover 50 has mounted thereon 
a display unit 55 of liquid crystal type or the like in 
an openable fashion. When the display unit opens, 
the display unit 55 is suspended from the cover 
body. Various symbols or the like can be displayed 
on the inner side (the left side in Fig.41) 55a of the 
display unit 55. Fig.42 is a diagram showing the 
display unit 55 of Fig. 41 as viewed from the direc- 
tion of arrow W. Characters "BBC" are displayed 
on the display unit 55. These characters not visible 
directly in the rear view of Fig.42 (and therefore are 
indicated by dotted line) A concave magnification 
mirror (having a paraboloidal surface) 57 is moun- 
ted on the lower side (in Fig.41) 56 split by the 
bent portion 51 on the back side of the cover 50. 
As a consequence, with the cover 50 open, the 
screen displayed on the display unit 55 is projec- 
ted in enlarged form on the concave magnification 
mirror 57. The angle of the respective members is 
designed to ensure such a magnification. The oper- 
ator thus can view an enlarged image of "BBC" by 
the concave magnification mirror 57 as shown in 
Fig.42. Fig. 43 shows the state in which the cover 
50; is open from the housing 23. 

1 In closing the cover 50, the display unit 55 is 
rotated inward into closed state, the bent portion is 
extended and covered on the housing 23. In the 
process, the display unit 55, etc. positioned inside 
are accommodated in the recesses of the keyboard 
surface 

Also, Fig,44 shows the state in which the cover 
50 is rotatable by a hinge 58. Fig.45, on the other 
hand, shows the cover 50 connected by a connec- 
tor 59 to the housing 23. 

Now, another embodiment of the invention will 
be described with reference to Figs.46 to 49. 

The upper part of Fig. 46 shows a cover 50 and 
the lower part the same cover 50 cut away along a 
one-dot chain and viewed from above. As obvious 
from this sectional view, (cylindrical) expansions 
52a are formed at the end on this side of the upper 
side surface 52 of the cover 50 (See Fig.41). 
Fig.48, on the other hand, shows the cover 50 and 
a head band 60 separated from each other. Also, 
Figs.47 and 49 are diagrams showing the state in 
which the cover 50 is mounted on the head band 
60 through the expansions 52a. Fig. 47 is a plane 
view and Fig. 49 a side view. 

In Figs.47 to 49. a tabular holder 61 is pro- 
truded from each of the right and left sides on the 
front of the head band 60. A cylindrical recess 61a 
into which the expansion 52 is to be inserted is 



formed at the forward end of ach of the tabular 
holders 61. As a result, the cover 50 can be easily 
attached to the head band 60 by inserting the 
cylindrical expansions 52a of the cover 50 into the 

5 cylindrical recesses 61a of the tabular holder 61 
from above as shown in Fig.49. Under this con- 
dition, the operator can set the display unit 52 at an 
easily visible position regardless of the orientation 
of the housing 23. 

w The tabular holder 61 of the head band 60 has 

two plates, one of which can be slidably inserted 
into the other. The distance between the cylindrical 
rocess 61a at the forward end of the head band 60 
and the oyes of the operator can thus be adjusted. 

T5 Numeral 62 designates a surface fastener. 

Also, in the aforementioned embodiment, it is 
of course possible to take off the cover and taking 
advantage of the connector on the housing 23 side, 
display data on a screen display unit of a common 

20 personal computer. 

According to this invention, any object such as 
a ballpoint pen used for touching, approaching or 
pressuring is of course equivalent to a finger. 

As obvious from the foregoing description, ac- 

25 cording to the invention, there are obtained the 
following advantages: 

(1) Key input or position input is possible by a 
single hand. 

(2) A feedback operation is effected in which a 
30 particular key is searched for without performing 

any operation of striking the key. The user 
therefore is free of any psychological burden. 

(3) Even with a small number of keys, they can 
be assigned to a plurality of symbols easily. 

35 (4) A compact cover with a display unit is pro- 
vided. 

As described above, according to the invention, 
the difficulty of operation of an information process- 
ing input system is considerably improved. 
40 Now, another embodiment of the invention will 

be described in detail with reference to the draw- 
ings. 

Fig.50 is a block diagram showing the func- 
tions of an information input processing system 

45 according to an embodiment of the invention. In 
Fig.50, numeral 101 designates electrodes formed 
on the tablet surface, numeral 102 an analog selec- 
tor, numeral 103 an A/D converter, numeral 104 a 
one-chip microcomputer, numeral 106 a speaker 

so and numeral 105 a personal computer acting as a 
host. Also, Fig.51 is a flowchart showing the pro- 
cesses for a microcomputer 104. Fig.52 shows the 
principle of a method for determining the central 
coordinate from the potential of each electrode 

55 sensor. 

Now, in the case where a finger touches a 
plurality of specific electrodes 101, an inductive 
potential is generated in each corresponding elec- 
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trode as a sensor. Although described in a fewer 
number for simplification in the drawing, a greater 
number of electrodes are actually used. The poten- 
tial of each electrode is multiplexed in time division 
by an analog selector 102 and applied to the A/D 
converter 103 (step S1). The outputs thus retrieved 
are compared with each other, whereby the degree 
of finger touch can be checked for each oloctrode 
as a contact area ratio by the microcomputer. The 
finger is larger than the electrode, and therefor© it 
follows that the electrodes are sampled spatially 
over the tablet surface. The coordinate of the finger 
center can be calculated in the same way as when 
determining the apex of a mountain (step S2). 
Assume that the sum of the outputs of the elec- 
trode sensors is proportional to the contact area. 
The act of strongly pressing the finger increases 
the contact area. When a given threshold value A is 
exceeded (step S3), the speaker 106 is sounded in 
order to inform the operator that the coordinate 
position where the finger is placed has been se- 
lected (step S4). Selection information having an 
equivalent meaning to the button click of the 
mouse, for example, is sent to the personal com- 
puter making up a host together with the central 
coordinate of the finger (step S5). If the finger 
pressure is less than the threshold A (step S3), on 
the other hand, only the coordinate position is sent 
(step S6). 

Now, another embodiment will be described 
with reference to Figs. 53 and 54. In Fig, 53, numeral 
107 designates a switch, and numeral 108 an LED. 
A tablet selection switch is added to the circuit of 
Fig.50 and the LED is used in place of the speaker. 
Also, the nine electrodes on the left side of the 
electrode set 101 are assigned to the keys 101a, 
and the nine electrodes on the right side of the 
electrode set 101 to the keys 101b. Fig. 54 is a 
flowchart, in which if the tablet selection switch is 
on, as in Fig. 51, the central coordinate of the finger 
or the selection information is sent (steps SI to 
S7). If the table selection switch is off, on the other 
hand, the keyboard is assumed to have been se- 
lected, so that in the case where the sum of sensor 
potentials is more than A, a key is decided to 
which the central coordinate of the finger is to 
assigned, and the codes of the selection key and 
the key in touch with the finger are sent to the host 
personal computer (step S3, steps S8 to S11). 
Also, if the total sum is less than A, only the code 
of the key in touch with the finger is sent (step 
S12). 

Now, another embodiment will be described 
with refer nee to Figs. 55 and 56. In Fig. 55, numeral 
1 09 designates phototransistors, and numeral 1 1 0 
an infrared ray LED. The phototransistors 109 re- 
ceive the light from the infrared ray LED 110 and 
detects the position of the thumb. Fig.56 shows a 



housing packaged with the circuit of Fig. 55. The 
position of the thumb is detected by an optical 
proximity sensor configured of the infrared ray LED 

110 and the phototransistor 109 including the 
5 phototransistor 109 and the infrared ray LED 110 

and mounted on the left side of the housing. This 
finger position is combined with the finger position 
on the tablet surface to selectively input a com- 
bination of key information . 
w Now, another embodiment will be explained 

with reference to Fig.57. In Fig.57, numeral 111 
designates a plastic film. Each of the plastic films 

111 is formed in a cup-shaped protrusion and 
bonded to the lower part of a keytop 10V having 

is the electrode shown in Fig.50. When a force is 
applied to each keytop. the key presents a feeling 
of click. In this example, the click feeling is trans- 
mitted to the operator, and at the same time the 
pressure of the finger is influenced by the click and 
20 detected in the form of ups and downs. More 
specifically, the setting of touch degree assumes 
the same value as the critical value of finger pres- 
sure causing the click. Although this example uses 
a sensor with electrodes directly exposed, it is 
25 actually desirable to use a sensor of such a type 
that the capacitance variation against the ground 
due to the proximity of a finger without exposing 
any electrode is desirable. In such a case, a shield 
plate is further provided under each film 111 for a 
30 further increased capacitance against the ground 
as any electrode causing the click approaches the 
shield plate. This type of structure makes it possi- 
ble to detect a signal of the setting of touch degree 
more easily by the secondary effect due to the film 
35 deformation. 

Now, another embodiment will be explained 
with reference to Fig.58. In Fig.58, numeral 112 
designates a slide mechanism for transmitting the 
force to a tablet selection switch 107. Also, numeral 
40 113 designates a partition plate arranged at the 
boundary with the keys in such a manner that each 
of the four corners thereof coincides with the pro- 
trusion of the plastic film. The partition plate 113 
also has four notches at the ends thereof acting in 
45 combination with the stopper of the slide mecha- 
nism 112. Further, the protrusion of the plastic film 
is also arranged under the portion of the tablet 
corresponding to each key. Numeral 114 desig- 
nates a spring, and numeral 115 a spring support, 
so When the slide mechanism 112 is pushed, the 
stoppers at the notches of the partition plate 113 
move so that the partition plate 113 cannot be 
pressed any more. At the same time, the slide 
mechanism 112 presses the switch 107. 
55 Now, another embodiment will be described 

with reference to Fig.59. In Fig.59, numeral 116 
designates a slider mechanism. An optical proxim- 
ity sensor comprising an infrared ray LED 110 and 
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a phototransistor 109 mounted on the slider 116 is 
adapted to slide vertically along the side portion of 
the housing. Individual personal differences of the 
thumb are adjusted by this slide mechanism. 

Now, another embodiment will be explained 
with reference to Fig. 60. Fig. 60 is a flowchart, in 
which in the case where the optical proximity sen- 
sors oach configured of the phototransistor 109 and 
the infrared ray LED 1 10 approach tho thumb (step 
S8>, the sensor most approached by the finger is 
detected (steps S9 to S15). When the thumb goes 
away (step S8), the value once selected is held 
(steps S16 and S17). 

Now, another embodiment will be explained 
with reference to Fig.61. In Fig. 61. four proximity 
sensors 109' are included each comprising a 
phototransistor 109 and an infrared ray LED 110. 
Of the four proximity sensors 109', one is arranged 
extensively in lateral direction thereby to detect the 
movement of the forward end of the thumb, i.e.. the 
vertical movement of the finger (in parallel to the 
paper). This sensor can give a shift of a key for 
discriminating the lower-case and upper-case let- 
ters of English, for example. 

Now, another embodiment will be explained 
with reference to Figs.62 and 63. Fig,62 is a plane 
view, and Fig.63 a flowchart representing the op- 
eration. In Fig.62, numeral 117 designates a matrix 
electrode formed on the tablet. Each intersections 
of the matrix are insulated. In Fig.62, the outputs of 
the matrix electrode are multiplexed by an analog 
selector 102V The center of the finger position is 
calculated along the directions i and j of the matrix, 
after which calculations are made to rotate the 
coordinate by 45 degree (steps S1 to S3) thereby 
to correct along X and Y directions. This is by 
reason of the fact that when fingers are placed on 
the tablet, they are unavoidably overlaid one on 
another in horizontal direction and therefore it is 
difficult to detect the touch of a plurality of fingers 
by matrix. The probability of fingers being overlaid 
one on another can be considerably reduced by 
the above-mentioned processing in diagonal direc- 
tion. 

Now. another embodiment will be explained 
with reference to Figs.64a and 64b. In Fig.64a, 
numeral 118 designates a proximity sensor film 
with capacitance-detecting electrodes wire-printed 
on the back side thereof, numeral 119 a plastic 
sheet corresponding to the keytops. and numeral 
120 a partition plate having a hole at the portion 
thereof corresponding to the keytops and also a 
stopper at the lower part of each hole. A protrusion 
of the plastic film 111 is arranged at the low r part 
of each plastic sheet 119. Normally, each plastic 
film 111 is pressed down. When the plastic films 
111 are pushed up as shown in Fig.63b , however, 
the plastic sheet 1 1 1 corresponding to each keytop 



119 raises the sensor film. 

Now, another embodiment will be described 
with reference to Figs.65 and 66. In Fig.65. numeral 
121 designates a light transmitter-receiver unit, nu- 
s meral 122 a support system rotatable in both verti- 
cally and horizontally, numeral 123 a lateral drive 
coil, numeral 124 a lateral rotating magnet, numeral 
125 a vertical drive coil, numeral 126 a vertical 
rotating magnet, numeral 127 a hair-type spring, 

w and numeral 128 a support mombor making up a 
part of the housing. In Fig.66, on the other hand, 
numeral 129 designates a photodiode, numeral 130 
an amplifier, numeral 131 a filter circuit, numeral 
132 a sync detection circuit, numeral 133 de- 

/s modulator circuit, numeral 134 an infrared ray LED. 
numeral 135 a modulator circuit, numeral 136 a coil 
drive circuit, numeral 137 a D/A converter, numeral 
138 an integration circuit and numeral 139 an A/D 
converter. The light transmitter-receiver unit 121 

20 has built therein a photodiode 129 and an LED 134 
for performing optical communications with a per- 
sonal computer making up an external host com- 
puter. The light transmitter-receiver unit 121 is 
mounted on a support system of a rotating mecha- 

25 nism 122 like a gyro top. and therefore the D/A 
converter is finely vibrated (wobbled) by being sup- 
plied with data in such a manner as to maximize 
the light quantity of external infrared rays focused 
on the phototransistor 129. The signal level is de- 

30 tected by the integration circuit 138 which inte- 
grates signal data of very high frequencies and 
retrieves a signal level, which is converted into a 
digital value by the A/D converter 139 and applied 
to the microcomputer. The setting of the D/A con- 

35 verier providing a maximum signal data represents 
the directional data of the external light. Also, the 
data from the tablet 1 are multiplexed by an analog 
selector, and through the A/D converter 103, are 
applied to the microcomputer. The pointing infor- 

40 mation as absolute position information is thus sup- 
plied. Also, the directional data of the external light 
is synthesized as relative information, and through 
the modulation circuit 135 and the LED 134, ap- 
plied to an external light-receiving element. In simi- 

45 lar fashion, a signal from an external source is 
applied through the sync circuit 132 and the de- 
modulation circuit 133 to the microcomputer 104. 
Normally, in infrared ray communications, a great 
number of LEDs are used to prevent signals from 

50 being interrupted by emitting light in many direc- 
tions. By directing a light transmitter-receiver unit 
toward the direction of transmission and receiving 
as in the above-mentioned case, however, power 
consumption can be reduced while at the same 
55 time producing pointing information. 

Now, anoth r embodiment will be explained 
with ref renc to Fig.67. In Fig.67, numeral 140 
designates a switch arranged at the lower part of 
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th housing. This switch 140 is adapted to turn on 
when the housing is placed on the desk. As in the 
case where the mouse is raised in the air when it is 
liable to be displaced out of the mouse pad. the 
switch information is used for stopping the cursor 
on the screen or. when used as an air-borne 
mouse but not on the desk as a remote controller 
for TV. for detection of the reverse operation of the 
light transmitter-receiver unit as compared when it 
is operated on the desk. 

Now, another embodiment is described with 
reference to Fig.68. This drawing is a flowchart for 
explaining the operation. When a light signal is 
received from an external source, a light transmit- 
ter-receiver unit begins to track the external light. In 
the process, such mutual communication attributes, 
that is, information on whether a television or a 
computer is used for communication or what is the 
memory capacity provided are exchanged (steps 
SI. S2. S3). This operation is maintained only as 
long as the optical communication is established, 
and is automatically reset by an interrupt from 
another device or an automatic power off when 
information exchange ceases for a predetermined 
length of time (steps Si, S5). Exchange of key 
information is also possible with a pointer on the 
desk or an air-borne mouse. 

Now, another embodiment will be explained 
with reference to Fig.69. In Fig.69, numeral 141 
designates a focus drive coil on which a light 
transmitter-receiver unit is mounted, and numeral 
142 a focus moving magnet. This drive coil causes 
the phototransistor of the light-receiving unit to 
move back and forth thereby to detect the distance 
to an external light source. 

As obvious from the foregoing embodiments, in 
an information input processing system according 
to the invention, the key input or position input is 
possible by a single hand. Also, the position input 
and the key striking operation can be realized with 
the same sensor. 

The following is a description of another em- 
bodiment related to the embodiments described 
above with reference to Figs. 56 or 61, and other 
drawings. 

More specifically, Fig.70 is a diagram showing 
a full view of a single-hand-operated keyboard 
shown as an example of an information input pro- 
cessing system according to the invention. 

A housing 151 of the single-hand-operated key- 
board is laterally symmetric. A thumb light sensor 
152, which is replaceable and so constructed as to 
have an electrical contact connectable on both right 
and left sides, can be operated by either right or 
left hand. 

Also, Fig.71 is a diagram showing a full view of 
a single-hand-operated keyboard and a thumb light 
sensor. A housing 201 of the single-hand-op rated 
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keyboard has a slidable thumb sensor 202. Any 
person therefore can operate the keyboard smooth- 
ly by slide adjustment in accordance with his finger 
length. Each sensor 203 of the thumb light sensor 
5 202 may be equipped with a focusing lens 204 for 
an improved sensitivity. 

Fig. 72 is an illustration of providing hysteresis 
between the on/off operations of the switch and the 
distance between the thumb and the sensor. When 
io hysteresis is represented by 301, the distance by 
which the thumb departs away and turns off the 
switch is shorter than the distance by which the 
thumb approaches and turns on the switch, and 
therefore, the switch can be changed over rapidly. 
is In the case where hysteresis is given by 302, the 
distance by which the thumb departs away and 
turns off the switch is longer than the distance by 
which the thumb approaches and turns on the 
switch, so that once the switch is turned on, there- 
to fore, the switch-on state can be held stably. In 
accordance with the user propensities, the hyster- 
esis 301 or 302 can be selected. 

Now. a pointing device will be described as an 
embodiment of the coordinate input system ac- 
25 cording to the invention. 

Figs.73a and 73b show an example configura- 
tion of the pointing device for detecting the opera- 
tion of a tabular movable object. 

An opening 402 inside the case of a tabular 
30 movable object 401 has a circular structure, so that 
the force in X and Y directions can be detected 
even when the pen or the finger comes into contact 
with the opening. In similar fashion, a rectangular 
opening can attain a similar effect by performing a 
35 high-friction machining on the inner wall thereof. 
Pressure-sensing rubber balls 403 may be ar- 
ranged inside the opening 402 and scratched by 
the finger or pen, or the tabular movable object is 
pressed down, whereby the direction and the dis- 
40 tance covered can be indicated by the pressure- 
sensing rubber balls 403 and an electrical circuit 
for detecting the change thereof. 

Fig. 74 shows the configuration of another em- 
bodiment of a pointing device capable of operation 
45 in relative positions by means of pressure-sensing 
rubbers. 

This embodiment includes a resistor-type 
touch panel 501 and pressure-sensing rubber balls 
502 and dead-zone spacers 503 around the panel 

so 501. The absolute-positional operation is performed 
by use of the touch panel, and the movement of 
the touch panel with respect to the pressure-sens- 
ing rubber balls is detected to perform the relative- 
positional operation. 

55 Now, with r ference to Fig. 75a, the configura- 

tion of a detection circuit with pressure-sensing 
rubber balls used in Figs.73a. 73b and 74 will be 
explained. 
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In Fig.75a, the voltage changed under the pres- 
sure of four pressure-sensing rubber balls 171 is 
sampled by an A D converter 172 and the amount 
and direction of change are detected by calcula- 
tions at an MPU 173. 

Fig.75b is a diagram for explaining the opera- 
tion described with reference to Figs.73a, 73b and 
74. The operation on a surface (say, 183} maintain- 
ing a coordinate system always fixed with respect 
to a tablet surface 181 and a screen surface 182 is 
assumed to be an absolute-positional operation. In 
contrast, the operation on a surface 183 whose 
movement causes a change in the coordinate sys- 
tem of the tablet surface 181 and the screen sur- 
face 182 is assumed to be a relative-positional 
operation. As a result, the coordinate information 
can be input much more readily than in the prior 
art. 

Fig. 76 is a diagram showing the configuration 
of a pad according to an embodiment. In Fig.76, a 
pad 601 is composed of a resistor 602 coated with 
an inorganic coating material containing a sub- 
stance of high dielectric constant (such as titanium 
oxide powder) 603 or mixed by fusion in a film-like 
material. 

Fig. 77 is a diagram showing an embodiment of 
the invention in which the priority order of selection 
is determined using the contact area of the pad 
and the distinction between the pen tip and the 
finger tip. A method of detection for this particular 
case is shown as a flowchart in Fig. 78. 

Upon detection of the on-state of a switch 703 
(S1001). the position having the largest area is 
selected in priority among the sizes of the areas 
702 in touch with the finger tips on the pad 701. 
thereby making it possible to give a plurality of 
functions to the switch according to the position. 
More specifically, even when the same switch 703 
is turned on, the positional information may be 
different. Whether the same finger or pen is 
touched is decided from whether the difference 
between the detection positions of adjacent resis- 
tors is not more than a threshold level a, and it is 
thus decided whether a single or a plurality of 
fingers or pens are touched (S1003 to S1007). In 
the case where the contact area of only less than a 
threshold value £ can be detected, it is possible to 
decide that a pen-like object but not a finger tip is 
touched (S1008, Si 009). In the case where a con- 
tact area more than 0 is detected, on the other 
hand, it is decided that a finger tip is in touch 
(S1010). This configuration permits a decision on 
whether a touch is by the pen or by the finger. 

Fig.79 is a diagram showing an embodiment 
for selection operation of the pad. A method of 
d tection for this case is shown as a flowchart in 
Fig.80. 



This embodiment relates to a pad 801, a con- 
tactable pad area 802, the ground 803 and a pro- 
truded metal plate 804. When the whole pad is 
pressed, the approach of a resistor to the ground is 
5 detected, and thus start of the selection operation 
is detected (S1101 to S1103). with the result that 
the feeling of click that the switch of the protruded 
metal plate 804 is turned on is fed back to the 
operator. 

w Fig.81 is a diagram showing an embodiment in 

which the same resistor of a pad is shared by two 
or more fingers. This is the case in which a resistor 
904 is shared by two fingers at points 902 and 903 
on the pad 901. A method of detection for this case 

75 is shown as a flowchart in Fig.82. With this configu- 
ration, even when two or more fingers share the 
same resistor of the pad, the contact area and the 
central position of each finger can be defined 
(S1206). 

20 Now, a coordinate input system according to 

another embodiment of the invention will be ex- 
plained with reference to Fig.83 and other draw- 
ings. 

In these drawings, numeral 1101 designates a 

25 tablet to be touched by the fingers of the operator 
or the like (details described later). Numeral 1102 
designates a mechanical switch arranged on the 
lower side of the tablet 1101, which is adapted to 
turn on when the operator applies pressure on the 

30 tablet 1101. Numeral 1103 designates a current 
detection circuit, and numeral 1104 an analog 
switch for switching the resistors on the tablet 1101 
in accordance with a command from the MPU 
1106. Numeral 1004 designates an A/D converter 

35 for converting the analog voltage detected by the 
tablet 1101 into a digital value. Numeral 1106 des- 
ignates an MPU for receiving and processing a 
value obtained from the A/D converter 1004 while 
at the same time controlling the tablet 1101 (the 

40 method of control will be described later). Informa- 
tion from the mechanical switch 1102 is also re- 
ceived. Numeral 1107 designates a host CPU pro- 
viding the computer body for performing such op- 
erations as moving the cursor in accordance with 

45 the input from the operator, and numeral 1108 a 
display for outputting the result of the processing 
operation in the host CPU 1107 as visual informa- 
tion. 

Fig. 84 is a diagram showing a method of de- 
50 tecting the contact position of the finger of the 
operator or the like using the tablet 1 101 according 
to an embodiment. 

Numeral 1101 designates a tablet, numeral 
1104 an analog switch, numeral 1105 an AD con- 
55 verier, numeral 1106 an MPU, numeral 1111 the 
operator's finger, numeral 1112 a terminal, numeral 
11 13 an operational amplifier, numeral 1114a sam- 
ple-and-hold circuit and numeral 1115 a current 
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detecting resistor. 

Band resistors x1~xn (each having the resis- 
tance R) are arranged along x (horizontal) axis on 
the tablet 1101. An end of each band (striped) 
resistor is connected to the ground, and the other 
end to the analog switch 1104. This analog change- 
over switch is for selecting only one of the band 
(striped) resistors in compliance with a command 
from the MPU 1 106. 

The ends of each band resistor on the tablet 
1101 has an unused portion unable to be ap- 
proached by the finger. This is by reason of the 
fact that it is necessary to avoid a measurement 
error which might be caused by a reduced time 
constant due to the band resistor and the capaci- 
tance of the contacted portion of the finger when a 
part of a band resistor near any of the ends thereof 
is touched by the finger. 

First, explanation will be made about a method 
for detecting the finger position along y (vertical) 
axis when the operator's finger 1111 touches the 
resistor x n through an insulating material as shown. 

The analog switch 1 1 04 selects the band resis- 
tor xt, a potential E is applied to a terminal 1112. 
and thus a current U is detected in the resistor. 
Then, the analog switch 1104 is switched to the 
band resistors x 2 , x 3 , ••, x n in that order, so that 
the currents l a2 , l d 3, ••» Un are sequentially de- 
tected by the voltage across the current detection 
resistor 1115 sequentially. When the band resistor 
xj is selected, the current is expressed as 

Ui - E/R (1) 

The chronological change of this current is shown 
in Fig.85. Actually, a minute transient phenomenon 
can be observed due to a stray capacitance and is 
not shown in Fig.85. 

The resistor is touched by the operator's finger 
1111, and therefore the path from the finger to the 
ground through the human body makes up a sort 
of capacitor (with a capacitance of C). A related 
equivalent circuit is shown in Fig.86. Let the dis- 
tance from the analog switch 1104 to the point of 
contact by the operator's finger 1111 be y,j (upper 
side in Fig.84), the resistance therebetween be R tj , 
the distance from the point of contact by the oper- 
ator's finger 1111 to the ground be y 2j (lower side 
in Fig.84), and the resistance therebetween be R 2i . 
Then, the following relation is held. 

R = Rii + R 2i (2) 
Yii : Y2i = Rii : R 2 i (3) 

Also, the current l ai is given as 

l 8 i - E(SCR 2I + 1)/tR„(SCR 2 i + 1) + R 2I J (4) 



The related chronological change is shown in 
Fig.87. 

Equation 4 shows that the current of l ai = E/R,, 
can be detected at the time of touching the finger 
5 (S = oo). Since E is known, R tj is determined, 
followed by determining R 2 , from Equation 2. The 
finger position along y axis is determined from 
Equation 3. 

The flat portion of the current l aJ actually ob- 
10 served corresponds to the portion of a sufficiently 
high frequency in transient response. More specifi- 
cally, the exact position of y is where the capaci- 
tance in the contact area between the finger and a 
band resistor exceeds a certain value (the position 
is where the time constant is met, i.e.. where the 
length of the striped contact area of the band 
resistor from the upstream side exceeds a pre- 
determined amount p), and does not represent the 
center of the finger contact section. This fact is 
20 shown further in Fig.90. For this reason, y under- 
goes a change when the finger is pressed strongly. 
Also, since the time constant is changed depend- 
ing on the finger position along y axis, the pre- 
determined value p itself becomes a function of y. 
25 As a consequence, in order to determine the actual 
center position of the finger, the position of the 
finger outline located upstream of the striped con- 
tact area is determined by calculations, after which 
it is necessary to calculate the center or perform 
30 the correcting operation using the x-axis data as- 
suming that the finger contact area is circular. The 
current I* is detected in such a fashion that an 
operational amplifier 1113 is actuated by the volt- 
age across a current detecting resistor 1115 in 
35 which the current l aj flows, and the peak value (l ai 
= E/Ru in Fig.87) is held by a sample-and-hold 
circuit 1114. The data thus sampled is applied 
through the A/D converter 1 105 to the MPU 1 106. 
For the position detection along x axis, the 
40 band resistors Xj are scanned and the one having a 
transient response more than the stray capacitance 
is selected. Of all the resistors x, touched by the 
finger, those resistors are selected for which a 
current l ai = E/R,j more than a setting can be 
45 detected (which is hereinafter referred to as the 
"ON-resistor" for simplification). In order to secure 
a high detection accuracy, normally, band resistors 
are arranged with sufficiently small intervals as 
compared with the touch width of the finger. There- 
50 fore, there is not a single ON-resistor but there 
exist adjacent ON-resistors. The adjacent ON-resis- 
tors undergo a change in accordance with the 
finger pressure or the relative position of the finger 
along x axis. 

55 The average of these x coordinate values or, 

by assuming a finger shape, the center position 
thereof is determined as an x-axis position where 
the finger is touched. 
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Also, when the tablet surface for designating a 
place is strongly pressed to depress the mechani- 
cal switch 1202 or when the cursor is held at a 
certain position with the finger detached, the con- 
tact area of the finger changes. In the process, the 
center position of the finger calculated is liable to 
be displaced, and therefore the immediately pre- 
ceding value is held. 

In the case where a plurality of points are 
touched by a plurality of fingers at the same time, 
an OFF-resistor being sandwiched by ON-resistors 
may be detected. With regard to each ON-resistor, 
therefore, the average value thereof or the center 
position is estimated, whereby a plurality of points 
can be simultaneously input and detected. A meth- 
od of detection used for this purpose is shown as a 
flowchart in Fig.88. 

In this way. the touch position of the operator's 
finger 1111 on the tablet 1101 can be detected. 
Further, it is possible to detect the position where 
pressure is applied on the tablet 1101. Fig.89 is a 
side view of the tablet 1101. In Fig.89, numeral 
1202 designates a mechanical switch, and other 
component parts similar to those in the aforemen- 
tioned embodiments are designated by the same 
reference numerals respectively as in other draw- 
ings. 

- In this embodiment, the mechanical switch 
1202 is installed on the lower side of the tablet 
1101 and turns on under the pressure applied 
thereto by the operator's finger 1111. In the pro- 
cess, the operator's finger 1111 is naturally in 
contact with the tablet surface, and therefore the 
contact position is detected as a position under 
pressure. Suppose the mechanical switch 1202 
turns on, it is decided that the tablet 1101 is 
pressured, while if the mechanical switch 1202 is 
off, a simple touch is decided. 

By use of this mechanism, instead of the con- 
ventional operation for entering a coordinate (by 
moving the mouse) and pressing a button on a 
pointing device such as the mouse, an equivalent 
operation can be performed by moving the finger 
on the tablet while in touch with it to enter a 
coordinate, and directly pressuring a tablet with the 
same finger. 

Now, explanation will be made about another 
embodiment of a method for detecting the contact 
position of the operator's finger or the like with 
reference to Fig.91 and other drawings. 

The main difference between the embodiment 
under consideration and the embodiment described 
above with reference to Fig.84 lies in the following. 

Specifically, the above-mentioned embodiment 
uses an analog switch 1004 having 16 terminals 
corresponding to band resistors xi~x 1b . According 
to this embodiment, in contrast, the band resistors 
X1-X16 are divided into four groups (sets), and an 



analog switch is arranged on the upstream and 
downstream sides of these band resistors. In this 
way, a switch of a simpler structure can be used 
with a fewer number of terminals of the analog 
5 switch while maintaining the appropriate resolution. 
More specifically, as shown in Fig.91, the number 
of terminals of each analog switch is four. 

In Fig.91, numeral 1101 designates a tablet, 
numeral 1121 an operator's finger, numeral 1122 a 
10 first analog switch, numeral 1123 a second analog 
switch, numeral 1124 a terminal, numeral 1125 a 
first current detecting resistor, numeral 1126 a first 
operational amplifier, numeral 1127 a first sample- 
and-hold circuit, numeral 1131 an A/D converter, 
15 numeral 1132 an MPU, numeral 1128 a second 
current detecting resistor, numeral 1129 a second 
operational amplifier, and numeral 1130 a second 
sample-and-hold circuit. 

Band resistors xi~x m on the tablet 1101 are 
20 divided into sets of n to make up m sets of band 
resistors (Fig.91 shows the case in which m = 4 
and n = 4). The upstream end of each resistor set 
is connected to the first analog switch 1122, and 
the contents of each set are switched by the sec- 
25 ond analog switch 1123 on the downstream side 
thereby to check the distribution corresponding to 
the capacitance of finger touch. This distribution 
ratio is checked by reading the value of the rise 
portion of a response waveform after the lapse of a 
30 predetermined length of time. 

The aforementioned configuration leads to the 
basic operation described below. 

More specifically, first, the current l a is mea- 
sured, whereby which set of band resistors is 
35 touched by the finger is roughly checked, and once 
a set touched by the finger is detected, the current 
l b is measured for each band resistor included in 
the particular set. In this way, a resolution similar to 
that of the embodiment described above can be 
40 obtained. 

The operation is explained below more specifi- 
cally. 

First, explanation will be made about a method 
of detecting the average finger position along y 

45 (vertical) axis for a particular set of band resistors 
touched by the operator's finger 1121 by detecting 
the particular set through an insulating material as 
shown in the drawing. 

The connection of the first analog switch 1122 

50 to terminals a, b. c, d is expressed by i (= 1 to m). 
and the connection of the second analog switch 
1123 to terminals e, f. g, h is given as j ( = 1 to n). 
The first analog switch 1122 is connected to the 
terminal a (i = 1), the band resistors xt~x* are 

55 selected, a voltag E is applied to the terminal 
1124, a current is supplied to the band resistor set, 
and the upstream current l af is checked to see 
whether it exceeds a threshold value. 
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In the case where the current l a , exceeds a 
threshold level, the connection of the first analog 
switch 1122 to a terminal remains in state i, while 
the second analog switch 1123 is sequentially 
switched to perform an operation similar to the one s 
described above. In the process, the current l ai is 
detected by detecting the voltage across the first 
current detecting resistor 1125. and the current l bjj 
by detecting the voltage across the second current 
detecting resistor 1128. In this case, if the only 10 
requirement is to specify a resistor set touched by 
the finger 1121, it is sufficient to detect only the 
upstream current l ai and check the variation there- 
of. 

As a result, it is decided which resistor set is is 
touched by the finger. The average position of the 
finger along y axis can be determined by the 
current l ai in a manner similar to the one described 
above. This average position, however, is affected 
by the circumventing current or the like not found 20 
in the aforementioned embodiments, and therefore 
is less accurate than the position along y axis 
determined in the above-mentioned embodiments. 

The current l bij on downstream side, on the 
other hand, is given by Equation 5 as follows: 25 



lbij = E / (RiijR 2i jSC + Rtij + R 2it ) 



(5) 



A related equivalent circuit is shown in Fig. 92, and 
the chronological change of the current l bJj in 30 
Fig.93. Though not shown, according to still an- 
other embodiment, the resistance value dropping 
from the terminals e, f, g, h to the ground is 
dynamically changed to determine a more accurate 
distribution ratio. The contents of the above-men- 35 
tioned embodiment are shown in the flowcharts of 
Figs.94 and 95. 

With the embodiment explained with reference 
to Fig.91, a resistor 1140 for preventing flow-in is 
arranged at an end (on the second operational 40 
amplifier 1129 side in the drawing) of the second 
analog switch 1123. This is in order to prevent the 
current from flowing into the resistors during opera- 
tion. 

More preferably, a diode is added between the 45 
downstream terminal of each band resistor (specifi- 
cally, each of the band resistors x 5 - xi 6 ) and the 
intersection between each band resistor and each 
terminal e, f, g, h of the second analog switch 1123 
in such a manner that the current flows in the 50 
forward direction from the band resistor to each 
terminal of the second analog switch 1123. 

As a result, the unrequired current can be 
prevented from flowing into the resistors, thereby 
leading to the advantage of reducing the resistor 55 
1140 for preventing current in-flow to a small value. 

Now, a coordinate input system according to 
another mbodiment of the invention will b ex- 



plained with reference to Fig.96. 

In Fig.96, characters e, f, g, h correspond to 
characters e, f, g t h in Fig.91 respectively, each 
being associated with one of the four band resis- 
tors included in each group. According to the em- 
bodiment shown in Fig.91, l b is selected by a 
switch circuit. In the present embodiment, by con- 
trast, the differences e-f, f-g, g-h, i.e., the current 
ratio of each adjacent band resistors are directly 
observed by three operational amplifiers 2121 to 
2123 thereby to determine the current distribution 
in each group. Each difference is sample-held as a 
voltage by the sampJe-and-hold circuits 2124 to 
2126, and sent to a microprocessor 2128. As a 
result, an advantage similar to that of the above- 
mentioned embodiment is obtained. 

An example application of the aforementioned 
embodiment is shown in Fig.97. Fig.97 shows an 
information input processing system in which band 
resistors xi~xi 6 are provided on the input panel 
section of the single-hand-operated keyboard 201 
shown in Fig.71, so that the keyboard function 
doubles as the function of a tablet capable of 
coordinate input as described above, thereby fur- 
ther facilitating information entry as described 
above than in the prior art. 

INDUSTRIAL APPLICABILITY 

As described above, an information input pro- 
cessing system, a cover and a coordinate input 
system according to the present invention, as com- 
pared with the prior art, can be input with informa- 
tion or various types of data more easily. In the 
case where characters or pattern information are 
input, therefore, a single-hand entry is possible, 
thereby greatly contributing to the utility as an 
input processing system for various types of data. 

Claims 

1. An information input apparatus comprising: 

a plurality of switch circuits; 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of sensors for detecting direct 
touch or proximity of a finger to all or a part of 
the keys; 

a signal processing means for receiving 
and processing data outputs from the sensors 
and switch circuits; 

a first display means for displaying as a 
corresponding information code the direct 
touch or proximity of the finger to the specific 
key detected by th sensors; and 

a second display means for displaying, in 
a manner different from that of the first display 
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means, a corresponding specific information 
code when the switch circuit is closed by 
pressing the specific key. 

2. An information input apparatus comprising; 5 

a plurality of switch circuits; 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of thumb proximity sensors for 10 
detecting direct touch or proximity of an ob- 
ject; and 

a signal processing means for receiving 
and processing data outputs from the thumb 
proximity sensors and switch circuits; is 

said thumb proximity sensors being lo- 
cated in an upper, equal or lower position to a 
face of the keys . wherein 

specifying one of the thumb proximity sen- 
sors by a detection of direct touch or proximity 20 
action of the thumb and specifying one of the 
keys by pressing of other finger or fingers than 
the thumb are executed and . 

a plurality of information codes are made 
corresponding to combinations of both the 25 
specifyings and entry is executed. 

3. An information input apparatus according to 
claim 2, wherein 

at least some of the thumb proximity sen- 30 
sors are mounted within an insertion hole of a 
lower part of a face of the array of the keys , 
the hole of which is provided for inserting the 
thumb from side face into the lower part of the 
array of the keys . 35 

4. An information input apparatus according to 
claim 2, wherein 

each of the thumb proximity sensors has 
on surface a corresponding projection or re- 40 
cess of a tangible shape. 

5. An information input apparatus comprising: 

a plurality of switch circuits; 

an array of keys for opening and closing 45 
the switch circuits through transmission of 
forces; 

a plurality of sensors for detecting direct 
touch or proximity of a finger to the key, each 
sensor being mounted on surface of ail or a so 
part of the keys or on separately of the keys; 

a signal processing means for receiving 
and processing data outputs from the sensors 
and switch circuits; 

a first display means for informing about a 55 
part or all of the direct touch or proximity of 
the finger detected by the sensors , with cor- 
respondence to a physical positions of the 
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sensors; 

a second display means for displaying, in 
a manner different from that of the first display 
means, when the switch circuit is closed by 
pressing the specific key , a corresponding 
specific information code ; and 

a means for moving an indication pro- 
duced by the first display means and an in- 
dication displayed by the second display 
means to a proximity of a position of a cursor 
which indicates a data entry on a screen. 

6. An information input apparatus comprising: 

a plurality of switch circuits; 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of finger sensors for detecting 
direct touch or proximity of a finger to all or a 
part of the keys; 

a plurality of thumb proximity sensors for 
detecting direct touch or proximity of an ob- 
ject; 

a signal processing means for receiving 
and processing data outputs from the finger 
sensors, thumb proximity sensors, and switch 
circuits; 

a first display means for informing about a 
part or all of the direct touch or proximity of 
the finger detected by the finger sensors , with 
correspondence to a physical positions of the 
sensors ; 

a second display means for displaying, in 
a manner different from that of the first display 
means, when the switch circuit is closed by 
pressing the specific key , a corresponding 
specific information code ; and wherein 

on a display screen for a plurality of in- 
formation codes corresponding to the each 
keys , the first display means displays with a 
desired display manner information codes cor- 
responding to one or more specific keys of 
direct touch or proximity, and further by speci- 
fying one of the thumb proximity sensors a 
part of the displayed information codes are 
selectively specified with a different display 
manner. 

7. An information input apparatus according to 
claim 6, wherein 

the plurality of the information codes cor- 
responding to the each keys are displayed 
separately in a form of a footprint-like se- 
quence on the screen. 

8- An information input apparatus comprising: 
a plurality of switch circuits; 
an array of keys for opening and closing 
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the switch circuits through transmission of 
forces; 

a sensor circuit m ans for detecting a de- 
gree of direct touch or proximity of a finger to 
all or a part of keys; 5 

a data processing means for judging or 
predicting a intentional direct touch or proxim- 
ity of the finger to a specific key by data 
processing of a value produced by the sensor 
circuit means or a change with time of the io 
value, and thus obtaining information codes 
corresponding to the key; 

a first display means for displaying the 
information codes obtained by the data pro- 
cessing means; and 75 

a second display means for displaying, in 
a manner different from that of the first display 
means, when the switch circuit is closed by 
pressing the specific key , a corresponding 
specific information code ; and 20 

9. An information input apparatus according to 
claim 8, wherein 

when a plurality of the keys are made 
corresponding to the degree of the proximity, 25 
the degree of the proximity is indicated by 
designating the corresponding information 
codes to a physical positions of the keys and 
specific color or shape. 

30 

10. An information input apparatus according to 
claim 1, further comprising 

switching circuits for producing a demand 
to perform a given data processing action, 

process demand key for opening and clos- 35 
ing the switching circuits through transmission 
of forces, and 

a third display means for displaying a 
symbol or dialogue implying a type of the data 
processing action in response to a physical 40 
pattern of the keys, in which 

when the process demand key is pressed , 

when the direct touch or proximity of the 
finger to the keys is detected, its correspond- 
ing symbol or dialogue implying a type of the 45 
data processing action is displayed by the 
third display means and when the keys are 
pressed, the corresponding data processing 
action can be performed. 

50 

11. An information input apparatus according to 
claim 10, further comprising 

a fourth display means arranged to display 
a text explaining the demand while the symbol 
or dialogue implying the type of the data pro- 55 
cessing action being displayed by the third 
display means when the process demand key 
has been pressed and the direct touch or 



proximity of the finger to the keys has been 
detected. 

12. An information input apparatus according to 
claim 1, wherein 

each of the keys has a plurality of the 
sensors for detecting direct touch or proximity 
of a finger to the keys so that the direct touch 
or proximity of the finger to the keys can be 
expressed in a form of a detailed coordinate 
data. 

13. An information input apparatus comprising: 

a plurality of switch circuits; 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of sensors for detecting direct 
touch or proximity of a finger to all or a part of 
keys; 

a signal processing means for receiving 
and processing data outputs from the sensors 
and switch circuits; 

a first display means for displaying in a 
certain form such as a bit map , the direct 
touch or proximity to the keys detected by the 
sensors in response to physical pattern of the 
sensors; 

a detailed data command switch for com- 
manding display of a detailed data; and 

a detailed data display means responsive 
to the detailed data command switch for dis- 
playing in a more detailed form the keys to 
which the finger is in direct touch or proximity 
as detected by the sensors ,in response phys- 
ical pattern of the sensors, 

in which when the specific key is pressed 
and its switch circuit is closed, corresponding 
input information codes are entered. 

14. An information input apparatus comprising: 

a housing of a hand size having a palm- 
rest on a near side thereof; 

a plurality of switch circuits and an array of 
peripheral keys for opening and closing the 
switch circuits through transmission of forces, 
those being mounted on a peripheral edge of 
the housing upwardly of the palm-rest: 

an array of central keys mounted in a 
recess of the housing surrounded by the pe- 
ripheral keys and the palm-rest; 

a plurality of thumb proximity sensors 
mounted on a lower part of the housing for 
detecting direct touch or proximity of an ob- 
ject; 

a plurality of proximity sensors for detect- 
ing dir ct touch or proximity of an object to the 
central keys; 
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a movement detecting means for detecting 
a movement of the housing; 

an input data processing means for receiv- 
ing and processing data outputs from the 
switch circuits, thumb proximity sensors, and 5 
movement detecting means; 

a display means for displaying the data 
outputs; and 

a communicating means for communicat- 
ing with other apparatuses than the housing. 10 

15. An information input apparatus according to 
claim 14, wherein 

a set of thumb proximity sensors are fur- 
ther provided on an openable tab mounted on 75 
a side of the housing for detecting direct touch 
or proximity of an object. 

16. An information input apparatus comprising: 

a plurality of switch circuits: 20 
an array of keys for opening and closing 

the switch circuits through transmission of 

forces; 

a plurality of recesses provided in a pe- 
ripheral edge of a housing for insertion of a 25 
finger; 

a plurality of finger proximity sensors 
mounted in the recesses respectively for de- 
tecting direct touch or proximity of an object; 

a plurality of thumb proximity sensors 30 
mounted on a peripheral edge of the housing 
for detecting direct touch or proximity of an 
object; and 

a data processing means for receiving and 
processing data outputs from the finger prox- 35 
imity sensors, thumb proximity sensors, and 
switch circuits. 

in which information codes data pattern 
assigned in relation to the switch circuits can 
be changed by a combination of the insertion 40 
or proximity of the object to one of the reces- 
ses and the insertion or proximity of the object 
to the thumb proximity sensor. 

17. An information input apparatus comprising: 45 

a housing of a hand size; 
an array of keys; 

a plurality of recesses provided about the 
keys at a distance accessible with a finger; 

a plurality of position sensors for detecting 50 
the position of a finger across the keys; 

a plurality of proximity sensors mounted in 
the recesses respectively; 

a plurality of thumb proximity sensors 
mounted on the housing for detecting direct 55 
touch or proximity of an object; and 

a data processing means for receiving and 
processing data outputs from the position sen- 

23 



sors, proximity sensors, and thumb proximity 
sensors, 

in which a visual pattern is determined by 
a combination of the insertion or proximity of 
the object to the recess , the insertion or 
proximity of the object to the thumb proximity 
sensor, and the position sensors. 

18. An information input apparatus according to 
claim 14, wherein 

a surface level of the keys mounted in the 
recess is lowered towards the palm-rest and 
raised towards the thumb proximity sensors. 

19. An information input apparatus comprising: 

a housing of a hand size; 

an array of keys corresponding to informa- 
tion codes; 

a plurality of position sensors for detecting 
the position of an object across the keys; 

a movement detecting means for detecting 
a movement of the housing; 

an input data processing means for receiv- 
ing and processing data outputs from the posi- 
tion sensors and movement detecting means; 

a display means : and 

wherein the display means displays on its 
screen a coordinate pattern according to the 
keys in response to a data output from the 
input data processing means, points out a po- 
sition in the coordinate pattern in response to a 
data output of the position sensor, and allows 
the coordinate pattern with its pointed position 
to be moved in response to a movement out- 
put of the movement detecting means. 

20. An information input apparatus comprising: 

a correct command switch for instructing a 
correcting action; 

a plurality of switch circuits; 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of proximity sensors for detect- 
ing direct touch or proximity of an object to the 
keys; 

a first controlling means responsive to a 
command output of the correct command 
switch ,for displaying on a display screen a 
word or a partial character string of a word 
approximate to an inputted word or a partial 
character string of a word as candidates 
through citation with a built-in dictionary in 
response to the keys ; and 

a second controlling means responsive to 
informations from the proximity sensors for 
identifying a candidate which corresponds to 
the keys determined by the direct touch or 
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proximity of the object among the candidates 
on the screen , 

in which when the keys are pressed, their 
corresponding word or a partial character 
string a word is entered as a correct word or a 5 
partial character string of a word. 

21. An information input apparatus according to 
claim 20, further comprising 

a plurality of thumb proximity sensors for 10 
detecting direct touch or proximity of a thumb , 
wherein 

while specifying one word or a partial char- 
acter string among the displayed candidates 
by direct touch or proximity of the finger to the 15 
corresponding keys , a part of the word or a 
partial character string of the specified can- 
didate is selected in color inverse manner and 
so on by sliding direct touch or proximity of 
the thumb to thumb proximity sensors . and 20 
when a desired part of the word or a partial 
character string is selected , an only desired 
character string is entered by pressing cor- 
responding keys. 

25 

22. An information input apparatus comprising: 

a plurality of switch circuits: 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 30 

a plurality of finger proximity sensors for 
detecting direct touch or proximity of an object 
to the keys; 

a first controlling means for predicting a 
candidate of character string which is to be 35 
next entered , by using a dictionary or gram- 
matical rules from inputted characters and dis- 
playing them in response to a physical pattern 
of the keys; 

a selection mode selector switch for shift- 40 
ing to a mode for selecting a candidate ; and 

a second controlling means responsive to 
outputs of the finger proximity sensors for 
specifying the plural displayed candidates by 
the switching of the selection mode selector 45 
switch , 

in which when the keys are pressed the 
candidate corresponding to the keys is entered 

so 

23- An information input apparatus according to 
claim 22. further comprising 

a plurality of thumb proximity sensors for 
detecting direct touch or proximity of a thumb , 
wherein 55 

while specifying one word or a partial char- 
acter string among the displayed candidates 
by direct touch or proximity of the finger to the 

24 



corresponding keys , a part of the word or a 
partial character string of the specified can- 
didate is selected in color inverse manner and 
so on by sliding direct touch or proximity of 
the thumb to thumb proximity sensors , and 
when a desired part of the word or a partial 
character string is selected , an only desired 
character string is entered by pressing cor- 
responding keys. 

24. An information input apparatus comprising: 

a plurality of switch circuits: 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of finger sensors for detecting 
direct touch or proximity of an object to all or a 
part of the keys; 

a plurality of thumb sensors mounted sep- 
arately of the finger sensors , for detecting 
direct touch or proximity of a thumb; 

a signal processing means for receiving 
and processing data outputs of the finger sen- 
sors, thumb sensors, and switch circuits; 

a display means (A) for displaying a plural- 
ity of information codes assigned to the keys; 

a display means (B) for specifying selec- 
tively the information codes in response to an 
output of the finger sensor; and 

a display means (C) for further specifying 
selectively the the information codes in re- 
sponse to an output of the thumb sensor. 

25. An information input apparatus comprising: 
a plurality of switch circuits: 
an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 

a plurality of thumb proximity sensors for 
detecting direct touch or proximity of an ob- 
ject; and 

a signal processing means for receiving 
and processing data outputs of the thumb 
proximity sensors and switch circuits, in which 

specifying one of the thumb proximity sen- 
sors by a detection of direct touch or proximity 
action of the thumb and specifying one of the 
keys by pressing of other finger or fingers than 
the thumb are executed , 

a plurality of information codes are made 
corresponding to combinations of both the 
specifyings and entry is executed , and 

the thumb proximity sensors are provided 
at an upper surface of a housing. 

26. An information input apparatus comprising: 
a plurality of switch circuits: 
an array of keys for opening and closing 
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the switch circuits through transmission of 
forces; 

a plurality of thumb proximity sensors for 
detecting direct touch or proximity of an ob- 
ject; and 5 

a signal processing means for receiving 
and processing data outputs of the thumb 
proximity sensors and switch circuits, in which 

specifying one of the thumb proximity sen- 
sors by a detection of direct touch or proximity io 
action of the thumb and specifying one of tho 
keys by pressing of other finger or fingers than 
the thumb are executed , 

a plurality of information codes are made 
corresponding to combinations of both the is 
specifyings and entry is executed . and 

the thumb proximity sensors are provided 
on a switch plate set on an upper surface of a 
housing. 

20 

27. An information input apparatus comprising: 

a plurality of switch circuits: 

an array of keys for opening and closing 
the switch circuits through transmission of 
forces; 25 

a plurality of thumb proximity sensors for 
detecting direct touch or proximity of an ob- 
ject; and 

a signal processing means for receiving 
and processing data outputs of the thumb 30 
proximity sensors and switch circuits, in which 

specifying one of the thumb proximity sen- 
sors by a detection of direct touch or proximity 
action of the thumb and specifying one of the 
keys by pressing of other finger or fingers than 35 
the thumb are executed . 

a plurality of information codes are made 
corresponding to combinations of both the 
specifyings and entry is executed . and 

the each thumb proximity sensors for de- 40 
tecting a position of the thumb comprises a 
plurality of small sensors , the small sensors 
aligned lengthwisely of the thumb. 

28. An information input apparatus according to 45 
any of claims 2 to 4, 6. 14 to 18, 21. and 23 to 

27, wherein 

a number of the thumb proximity sensors 
is not equal to a number of kinds of informa- 
tion specifying given with a position of the so 
thumb. 

29. An information input apparatus according to 
any of claims 2 to 4, 6, 14 to 18. 21. and 23 to 

27, wherein 55 

some of the thumb proximity sensors are 
replaced with a plurality of little finger proxim- 
ity sensors for detecting direct touch or prox- 



imity of a little finger. 

30. A cover for covering a main housing, char- 
acterized that as the cover is inwardly foldable 
at a center, its half separated from the other 
half by folding has an enlarging reflector mirror 
mounted on an inner side thereof and the other 
half has a display device mounted pivotably on 
the inner side thereof so that when the cover is 
opened , a folding part are folded , and the 
display device is opened , and thereby an 
image on the display device can clearly be 
viewed through the enlarging reflector mirror 
and when the cover is closed, the holding part 
is stretched and the display is stored inside 
the cover. 

31. A cover according to claim 30, wherein 

the cover is pivotably mounted to the main 
housing for opening and closing so that the 
enlarging reflector mirror is directly viewed 
from the near side when the cover is opened. 

32. A cover according to claim 30 or 31 . wherein 

the cover is detachably mounted to the 
main housing and it can be detachably at- 
tached to a head band. 

33. A cover according to claim 32, wherein 

white the cover being attached to the head 
band, its half accompanied with the display 
apparatus is joined to a holder of the head 
band and the other half with the enlarging 
reflector mirror is folded as hangs down. 

34. A cover according to any of claims 30 to 33, 
wherein 

the main housing is a data entry apparatus 
defined in any one of claims 1 to 29. 

36. An information input apparatus comprising: 

proximity sensors for detecting direct 
touch or proximity of an object and producing 
a positional coordinate data of the object; 

a tablet to which the proximity sensors are 
mounted respectively; 

a touch degree judging means for deter- 
mining that the touch of the object to the 
proximity sensors is greater than a predeter- 
mined degree; and 

a touch indicating means for indicating in a 
physical form a fact that the touch of the 
object to the proximity sensors is greater than 
the predetermined degree as determined by 
the touch degree judging means, in which 

when the touch degree of the object to the 
proximity sensors is not greater than the pre- 
determined degre , a center position of the 
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object is given as a coordinate data and when 
the touch degree is greater than the predeter- 
mined degree, information is issued as a se- 
lection of the positional coordinate . 

36. An information input apparatus comprising: 

proximity sensors for detecting direct 
touch or proximity of an object and producing 
a positional coordinate data of the object; 

a tablet to which the proximity sensors are 
mounted respectively; 

a touch degree judging means for deter- 
mining that the touch of the object to the 
proximity sensors is greater than a predeter- 
mined degree; 

a touch indicating means for indicating in a 
physical form a fact that the touch of the 
object to the proximity sensors is greater than 
the predetermined degree as determined by 
the touch degree judging means; and 

a data switching means for selecting 
whether a positional coordinate data of the 
object is directly issued or is issued with cor- 
respondence to key positions which are be- 
forehand allocated to the tablet, in which 

when it is issued with correspondence to 
the key positions , 

only the corresponding key code position 
is issued when the touch degree of the object 
is not greater than the predetermined degree 
and 

a selected information of the key code is 
issued when the touch degree is greater than 
the predetermined degree, and 

when it is issued as the positional coordi- 
nate data itself , 

a center of the position of the object is 
issued when the touch degree of the object is 
not greater than the predetermined degree and 

an information is issued as a selection of 
positional coordinate when the touch degree is 
greater than the predetermined degree. 

37. An information input apparatus comprising: 

a housing arranged of a hand-held type or 

for supporting a hand; 

proximity sensors for detecting direct 

touch or proximity of an object and producing 

a positional coordinate data of the object; 

a tablet on which the proximity sensors are 

mounted: 

thumb proximity sensors mounted on a 
side of the housing for detecting direct touch 
or proximity of and horizontal position of the 
object; 

a touch degree judging means for deter- 
mining that the touch of the object to the 
proximity sensors is greater than a predeter- 
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mined degree; 

a touch indicating means for indicating in a 
physical form a fact that the touch of the 
object to the proximity sensors is greater than 
the predetermined degree as determined by 
the touch degree judging means; 

a data switching means for selecting 
whether a positional coordinate data of the 
object is directly issued or is issued with cor- 
respondence to key positions which are be- 
forehand determined by a combination of posi- 
tion data of the other four fingers than the 
thumb and the horizontal position of the thumb 
determined by the thumb proximity sensors, in 
which 

when it is issued with correspondence to 
the key positions , 

only the corresponding key code position 
is issued when the touch degree of the four 
fingers to the tablet is not greater than the 
predetermined degree and 

a selected information of the key code is 
issued when the touch degree is greater than 
the predetermined degree, and 

when it is issued as the positional coordi- 
nate data itself , 

a center of the position of the object is 
issued when the touch degree of the object is 
not greater than the predetermined degree and 
an information is issued as a selection of 
positional coordinate when the touch degree is 
greater than the predetermined degree. 

38. An information input apparatus according to 
claim 35, 36, or 37, wherein 

the touch indicating means is provided 
with resilient members mounted to the tablet 
for producing a simulated click action upon 
being pressed by a force of more than a 
predetermined degree so that when the degree 
of the direct touch of the object exceeds the 
predetermined degree, it can physically be ex- 
pressed, and 

the touch degree judging means is ar- 
ranged to detect the fact that the touch of the 
object is greater than the predetermined de- 
gree by measuring a sensor signal change 
according to the degree of the direct touch of 
the object or a secondary sensor signal 
change derived from the direct touch of the 
object , triggered by the real touch action. 

39. An information input apparatus according to 
claim 38, wherein 

a first resilient piece is provided in re- 
sponse to predetermined positions of the key 
on th tablet, 

a second resilient piece is provided at a 
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pred termined boundary part of each key , 

a lock mechanism is (inked to the second 
resilient piece for locking a face of the tablet, 
and 

the lock mechanism locks the tablet when 
the positional coordinate data of the object is 
delivered in response to key position predeter- 
mined for the tablet and 

the lock mechanism does not lock when 
the positional coordinate data itself is delivered 



40. An information input apparatus according to 
claim 37, wherein 

the thumb proximity sensors is provided 
with a moving mechanism so that they can be 
moved forward and backward along a side of 
the housing and the distance of movement is 
adjustable with relation to a length of the 
thumb. 

41. An information input apparatus according to 
claim 40. wherein 

the moving mechanism is arranged de- 
tachable and can thus be attached to either a 
left or a right side of the housing. 

42. An information input apparatus according to 
. claim 37, wherein 

the thumb proximity sensors are optical 
sensors, each comprising a light emitter region 
and a light receiver region and having a focus- 
ing lens for focusing light. 

43. An information input apparatus according to 
claim 37, wherein 

the thumb proximity sensor has at least 
two different types of hysteresis characteristic 
which are selectable with a selector means so 
that 

when one of the two hysteresis types is 
selected, the distance between the thumb and 
a thumb proximity sensor when the thumb 
proximity sensor turns firstly OFF from ON 
state by an approaching thumb , is smaller 
than the distance between the thumb and a 
thumb proximity sensor when the thumb prox- 
imity sensor turns firstly ON from OFF state by 
an leaving thumb , and 

when the other hysteresis is selected, the 
characteristic is reversed. 

44. An information input apparatus according to 
claim 37, wherein 

when the object moves towards a thumb 
proximity sensor, 

a horizontal direction selection position 
which is given when a proximity degree ex- 



ceeding the predetermined degree is detected 
at the horizontal direction selection position , is 
delivered, and 

when the object departs from the thumb 
5 proximity sensor, 

a horizontal direction selection position 
which is given when the degree becomes low- 
er than a predetermined degree , is main- 
tained. 

10 

45. An information input apparatus according to 
claim 37, wherein 

when the object moves towards a thumb 
proximity sensor, a forward and backward di- 
75 rection selection is measured together with the 

horizontal direction selection . 

46. An information input apparatus comprising: 

a tablet having i-directional electrodes and 
20 j-directional electrodes which are insulated to 

each other; 

a conductive object coordinate acquisition 
means for detecting direct touch or proximity 
of an object to the i-directional or j-directional 
25 electrode and producing a coordinate data of 

the object on the tablet through scanning; and 

a coordinate conversion data output means 
for converting the coordinate data produced by 
the coordinate acquisition means to an ortho- 
30 gonal coordinate data in another coordinate 

determined by X and Y directions on the tablet 
and delivering it. 

47. An information input apparatus comprising; 
35 a thin film with flexibility; 

a perforated plate bonded to a lower sur- 
face of the thin film; 

key tops movably fitted into apertures of 
the perforated plate respectively; 

40 a lock/resiliency selector drive mechanism 

for locking the key tops in their respective 
apertures .thereby closing the apertures to flat- 
ness or for lifting up the key tops in the ap- 
ertures to raise the thin film so that the key 

45 tops can be pressed in through a resiliency of 

the thin film; and 

an object coordinate acquisition means for 
detecting direct touch or proximity of an object 
, provided to the thin film and producing a 

so coordinate data of the object on the thin film 

by scanning. 

48. An information input apparatus comprising: 

a housing provided with a drive mecha- 
55 nism which can move upward and downward 

or with free rotating motion; 

a set of a light receiver, a light emitter, and 
an optical system mounted to the drive mecha- 
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nism; 

a drive system position detecting means 
for detecting a position of the drive mecha- 
nism; 

a communications circuit means for com- 
municating 

by detecting a predetermined signal sys- 
tem from outputs of the light receiver and 

by driving tho light emitter with inputted 
any informations undor a predetermined signal 
system ; and 

a direction controlling means for control- 
ling the drive mechanism so that an output of 
the light receiver becomes optimum corre- 
sponding to irradiation of light from an external 
light source actuated by a predetermined sig- 
nal system and simultaneously, making a path 
of communications from the light emitter to an 
external light receiver, in which 

after the optical system in the housing is 
faced towards the external light source by an 
operator, a desired data is issued from the 
communications circuit means while a particu- 
lar data about a direction of the housing rela- 
tive to the external light source detected by the 
drive system position detecting means is trans- 
mitted as a pointing data to the external light 
source. 

49. An information input apparatus according to 
claim 48, further comprising 

an installation state detecting means for 
examining whether or not the housing is 
placed on a base and 

a means for inverting a positive or nega- 
tive sign of a quantity of a upward or down- 
ward movement . 

50. An information input apparatus according to 
claim 48, wherein 

with the optical system facing the external 
light source, sorts of information attributed to 
equipments linked to external optical receiv- 
ing/transmitting device or to the housing can 
be communicated to each other to carry out 
initial communications through optical links. 

51. An information input apparatus according to 
claim 48, wherein 

the drive mechanism movable vertically or 
rotatabfe in all directions has another optical 
system for measuring a distance from the ex- 
ternal light source, thus 

allowing data of the distance between the 
housing and the external light source to be 
transmitted along with directional data of the 
housing. 
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52. A coordinate data input apparatus comprising: 
stripes of resistors mounted on a tablet; 
a current applying means for applying to 
the striped resistors a current including ai- 
5 ternate current components; 

an insulator layer for insulating the striped 
resistors; and 

a current measuring means for measuring 
a current running across the striped resistors, 
w in which 

a coordinate data along a major axis of the 
striped resistors is given by measuring with the 
current measuring means a change in the cur- 
rent caused by that the alternate current corn- 
's ponents of the applied current by-passes a 
part of the striped resistor and flows through 
an earth capacitance of an object which moves 
towards the insulator layer, and 

a coordinate data along a minor axis of the 
20 striped resistors is given by measuring a 

change in the current applied to a specific one 
of the striped resistors or a difference of the 
current between two adjacent striped resistors. 

25 53. A coordinate data input apparatus according to 
claim 52, wherein 

the striped resistors are grouped into M, 
each comprising N of near striped resistors, 
the current applying means is arranged to 
30 apply the current including alternate compo- 

nents to the entire or part of N of the striped 
resistors in any of M at substantially the same 
time, and 

the current measuring means is disposed 
55 on a downstream side of the striped resistors, 

while the current flowing from upstream to 
downstream, for measuring a current flown 
across each of the N striped resistors of each 
group. 

40 

54. A coordinate data input apparatus according to 
claim 52, wherein 

the striped resistors are grouped into M, 
each comprising N of the near striped resis- 
ts tors, 

the current applying means is arranged to 
apply the current including alternate compo- 
nents to the entire or part of N of the striped 
resistors in any of M at substantially the same 

so time, and 

the current measuring means is disposed 
on a downstream side of the striped resistors, 
whil the current flowing from upstream to 
downstream, for measuring a difference be- 

55 tween currents flown across neighboring strip- 

ed resistors in each group . 
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55. A coordinate data input apparatus according to 
claim 53, wherein 

the current m asuring means has a switch- 
ing circuit for selecting a current flown across 
a desired one of the N striped resistors and a 5 
diode for preventing the current from returning 
to N-1 of the other striped resistors which are 
not selected by the switching circuit. 

56. An information input apparatus comprising: io 

a coordinate position sensor having a de- 
gree of resolution for detecting one finger in a 
direction parallel to the finger length and an- 
other degree of resolution for identifying fin- 
gers in a direction at a right angle to the finger js 
length so that it is utilized to enter directly a 
coordinate data of the position of the finger or 
a data assigned to a region corresponding to 
the coordinate data in a sensing area of the 
coordinate position sensor. 20 

57. An information input apparatus according to 
claim 56. wherein 

the position of a desired one of the fingers 
is identified by a distance in at least one 25 
direction on a plane of tablet upon which the 
finger touch. 

58. An information input apparatus according to 
claim 56, wherein 30 

a threshold is used to determine whether 
the direct touch to the tablet is made with a 
pen or a finger by examining a ratio of the 
distances in at least one direction on a touch 
plane of a tablet. 35 

59. An information input apparatus according to 
claim 56. wherein 

the coordinate position sensor has proxim- 
ity electrodes for detecting a pressure given on 40 
the sensor. 

60. An information input apparatus according to 
claim 56 or 57, wherein 

the coordinate position sensor has a de- 45 
gree of resolution which is higher in the direc- 
tion at a right angle to the finger length than a 
size of a touch surface of the finger with re- 
spect to at least a widthwise direction of the 
touch surface of the finger and is provide with 50 
a means for predicting positions of the fingers 
extending in the right angle direction by exam- 
ining the relation between the touch width of 
the finger and the detected finger position in 
the direction parallel to the finger length. 55 

61. An information input apparatus comprising: 

a coordinate data input tablet having a 



recess provided in a center thereof for entering 
a coordinate data; 

a pressure sensor for detecting at least 
two directional pressures; and 

a means for transmitting the pressure of 
an object against an inner edge of the coordi- 
nate data input tablet to the prossuro sonsor, in 
which 

a position pointing in a certain area on a 
screen is indicated by a coordinate data of the 
coordinate data input tablet and a movement of 
the certain area on the screen is carried out 
using a coordinate data on the screen deter- 
mined by the pressure. 

62. An information input apparatus comprising: 

a coordinate data input tablet for entering 
a coordinate data; and 

a pressure sensor mounted around the co- 
ordinate data input tablet for detecting a move- 
ment of the coordinate data input tablet by 
measuring at least two directional pressures, in 
which 

a position pointing in a certain area on a 
screen is indicated by a coordinate data on the 
coordinate data input tablet and a movement of 
the certain area on the screen is carried out 
using a coordinate data on the screen deter- 
mined by the pressure. 

63. An information input apparatus according to 
claim 61, wherein 

the pressure of the object against the inner 
edge of the coordinate data input tablet is 
detected as divided into two, horizontal and 
vertical, components by using a curvature or 
friction of the inner edge of the coordinate data 
input tablet. 

64. An information input apparatus according to 
any one of claims 1. 2, 5, 6, 13, 14, 19, 20, 22, 
24, 25, 26, and 27, further comprising 

a coordinate position sensor having a de- 
gree of resolution for detecting one finger in a 
direction parallel to the finger length and an- 
other degree of resolution for identifying fin- 
gers in a direction at a right angle to the finger 
length so that it is utilized to enter directly a 
coordinate data of the position of the finger or 
to enter a data assigned to a region on the 
coordinate position sensor, and thus 

allowing at least some of the switch cir- 
cuits and the keys for opening and closing by 
transmission of forces to the switch circuits ,to 
be replaced with an input action of the data of 
the region of th coordinate position sensor. 
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